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PUBLIC NOTICES 








ENGINEERING AND TECHNICAL 


OPTICS. 
Northampton Polytechnic Insti- 


ST. JOHN- STREET. vt ONDON. E.C. 1. 
ENGINEERING DAY COLLEGE. 
FULL-TIME DAY COURSES in the Theory and 
practice of Civil, Mechanical and Electrical Engineer- 
ing. The Courses in Civil and Mechanical Engineering 
instede specialisation in Automobile and AERO- 
Nal TICAL Engineering, and those in Electrical 
ee include specialisation in RADIO- 
TEURORAPHY 7 
A SPECIAL ENTRANCE EXAMINATION is held 
at ¥ = of September before thc commencement of 
each session ‘The Courses include periods spent in 
commercial workshops and extend over ~~ years. 
They also prepar vse of B. 
neering at the 


MLGREE ENTRANCE SCHOLARSHIPS of the 
value of £62 each for the complete course will be 
offered for competition at the annual entrance 
examination in Septem 
OPTICAL ENGINEERING AND 
TECHNICAL OPTICS. 

Ful) and Part-time Courses in this important 
department of Applied Seience are given in specially 
equipped laboratories and lecture rooms. The annual 
entrance examination is held at the end of September. 

EVENING TECHNICAL COURSES 
in all branches of Mechanical and Electrical Bagsinew: 
ing commence on Monday, September 25th, 19: 

The Laboratories, both Mechanical and * Bhectiteal, 

are well equipped with modern apparatus, which, on 
the Mechanical side, provides for specialisation in 
Automobile and Aeronautical Engineering, and, on 
the Electrical side, for specialisation in Alternate and 
Continuous-current Work, in Radio-Telegraphy and 

a) Testing. 


Telephony, and in Electric 

More compete partt together with conditions 
of entrance, &c., and all information respecting the 
work of the Institute can be obtained at the Institute 


or on a ai to 
R 





ULLINEUX WALMSLEY, D.Se.. 
192 Principal. 
He Corporation. 
CHANTERLANDS gical EXTENSION 


AILWAY BRIDGE 
TO PU = IC WORKS CONTRACTORS AND 
TRUCTURAL ENGINEERS 

The wvoration are prepared to receive TENDERS 
for a RAILWAY BRIDGE in connection with 
Chanterlands Avenue Extension The work consists 
of Abutments, Wing Wallis, Piling, &c.. and Steel 
Girders — Flooring, &c.; total weight of 
steelwork 150 to 

Contractors shall Tender for the whole of the work. 
but a public works contractor may sublet the steelwork 
and, similarly, a contractor of structural steelwork 
may sublet the abutments, wing walls, piling. &c. 

Forms of T other. particulars can be 
obtained at the City Engineer's Office on payment of 
£1, which will be returned to firme submitting a bona 
fide Tender. Prints of the four contract plans can be 
obtained on payment of Ten Shillings, not returnable 
Remittances must be made payable to Mr. T. G. 
Milner, City. Treasurer. 

Tenders, endorsed *‘ Tender for Bridge, Chanter- 
lands Avente,” are to be addressed to the Chairman 
af the City Improvement Committee, and delivered at 
the Town Clerk's Office, Hull, before Noon on Monday, 
the 30th October. 

The Corporation do not bind themselves to accept 
the lowest or any Yh 


ss 2 Orde 

FP.  BRICKNELL, mM, inet. C.E.. 
ty Engineer. 
Guildhall, Hull, 


30th September, 1922. 358 





[onten, County Council. 


TWIN-SCREW STEAMSHIP. 
The London County Council Invites TENDERS for 

the CONSTR UCTION and DE ‘ERY of a TWIN. 

SCREW STEAMSHIP. i 260%. long by 43ft. 

am, with machinery, &c.. for the conveyance of 
1300 tons of sewage sludge from the Outfall Works at 
Crossness and Barking Creek to the North Sea. 

Persons desiring to submit Tenders may obtain on 
and after Monday, 2nd October, 1922, the drawings, 
specification, form ef Tender, &c., on application to 
the Chief Engineer at the Old County Hall, Spring 
Gardens, 8.W. 1, upon payment the sum of £5 
This amount will be returnable only if the tenderer 
shall have sent in a bena fide Tender and shall not 
have withdrawn the same. Full particulars of the 
vessel may be obtained on personal application, and 
the drawings, specification and other contract docu- 
ments may be bnepocted at the Old County Hall 
before payment of the fee. 

Tenders must be delivered to the Clerk of the 
Council at the County Hall, Westminster Bridge, 

S.E.1, No Tender received after 4 p.m. on Monday, 
30th October, 1922, will be considered. 

The Council does not bind itself to accept the lowest 


or any Tender 
JAMES BIRD, 
338 Clerk of the London County Council. 





London County Council. 

TE? NDER are INVITED for the CONSTRUC. 
TION of a EINFORCED CONCRETE DIVING 
STAGE, to be erected at Highgate Bathing Pond, 
Parliament Hill Fields. 

Particulars and form of contract can be obtained 
from the Chief Officer, Parks Department fam 3930), 
County Hall, Westminster Bridge-road, S.E. 

Tenders are to be sent in the official eahilients 
addressed to the Clerk of the Council, not later than 
4 p.m. on Thursday, the 12th October, 1922. 


JAME RD, 
387 Clerk of the London County Council. 


PUBLIC NOTICES 








The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 





Electrolytic Methods of Hydrogen Production. 


Institute of Metals at Swansea—No. II. 


Flood Discharge and the Dimensions of 
Spillways. 


The International Railway Congress. 


Petroleum Spirit Dock on Manchester 
Ship Canal. 


British Association at Hull—No. III. 
French Suction Gas Lorries. 


Scientific and Industrial Research—No. III. 


The Fuel Economy Committee's Report. 

















arrisneney ae FOR A LICENCE OF THE 
ARD OF TRADE. 


Notice is "Hereby Given that, 
oumbest ., pasnanes of the 20th Section of the Com- 
Consolidation) Act, ef APPLICATION 
Se cae ox ee een Lye ER ~y 


directing an preocietion about tion OF 
name E INSTITUTI A % Ez Ga 
INSP: ECTION™ " to be limited ay 


without the eddition of ase cae” ©? itmnited “ 


The objects for which the A jation is d to 
be ¥--y~ are :— 
To take over such of the assets and liabilities, S 
any. of sn un-incorporated Association : 








Nas may 

lawfully be taken over by the Institu 
The other objects of. the Amsusiation ene est-out im 
extenso in the Memorandum of FB a copy of 
which may be inspected at the office of Ernest A. 
Kite, Esq.. 2, Dean's-yard, The Sanctuary, West- 
minster, 5.W. Solicitor. 


NOTICE is is HEREBY BY FURTHER GIVEN that any 
Feema or Corporation objeeting- to this 
lication may. tring such objection before rd 


pated ev ion day of September, 1922 
ay tem’ 1 4 
on ©. J. WHARTON, 
co he _Hion. Secretary. _ 








PATENTS AND DESIGNS ACTS, 1007 AND 1919. 
PRESS TOOLS. 
e » Proprietor of British Letters 


Patent y.sa8 of 10911 is reer Anep to 
SELL the PATENT LICENCE British Manu- 
facturers to work under It relates Ry machines for 


drawing and shaping hollow metal vessels which are 
— at both ends like ss ae 
dress : 


"Hateon- 


B. 
111/ iz, garden, 
London, E.C. 1. 








1 State age, ay and 
salary required.—Address, 382, The B Office. . 


y ANEED, x ENGINEER, with Sound Mechanical 
lectrical Training Experience ; 

uma io Power Station Work. Salary £800 per 

annum with house provided. Applicants should state 

full particulars, including age and whether amiel a 

single. Address, P6172, The Engineer Office, P6172 a 











was! [D by Bilast-furnace Owners in Fisieee. 








PUBLIC NOTICES PUBLIC NOTICES GENTLEMAN or FIRM for Sale of Pig Iron. 
Manchest and other districts.—Address, stating 
= : at ie er experience and salary required, 344, The E 
The Great Indian Peninsula G tate Electricity Commission | °- 344 
RAILWAY COMPANY. OF VI RIA. JANTED b 
The Directors are prepared to receive TENDERS for TENDERS FOR PLANT. " TANT, to ee Hd iY Collier? heathen, 
the SUPPLY of the following STORES, namely : TENDERS are hereby INVITE age about 25. single. Only those with expert know. 
dered 


Fee for 
Speen. 
LOCOMOTIVE BOILERS 
SUPERHEATER GOODS and PASSEN- 
GER ENGINES 
Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specification, 
which payment will not be returned. 
The fee should accompany any application by rost. 
Cheques and postal orders should be and made 
— je to the Great Indian Peninsula Railway Com- 


any 
P*Tenders must be delivered in separate envelopes, 
sealed and addressed to the undersigned, marked 
** Tender for Boilers,”’ or as the case may be, not later 
fee See o'clock a.m. on Tuesday, the 17th 
October. 


The Directors do not bind themselves to accept the 
lowest or any Tender 
R. H. WALPOLE, 


Secretary. 
Company's Office: 
48, Copthall- evenue, E.C. 
London, 25th Reotembae” 1922. 354 


The Great Indian Peninsula 
RAILWAY COMPANY. 

The Directors are prepared to receive TENDERS for 

the SUPPLY of the following STORES, namely :— 





Fee for 
No. Specification 
1, MISCELLANEOUS AEECLES AND 
MATE abo 2a es ose 10s. 
2. SPARE PARTS OF CARRI AND 
WAGONS (W.1. AXLE G c ARDS, &c,) £1 
3. BEA ws AND IRON OR STEEI a 
aD 0 90.0000 0°000000000004 108. 
4. GALVANISED WROUGHT IRON 
WATER TUBBS, &c. ............ 108 
5. BOLTS, NUTS, RIVETS, &c ; 
6 wi ay ed HOSE PIPES, 
SGM. J obninch «choose te sahs oe 10s. 


7. MILD STEEL “pARS, SECTIONS, &c.. 
FOR MISCELLANEOUS PU RPOSES 108. 

Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specification, 
which payment will not be return 

The fee should accompany any application by post. 
Cheques and postal orders should be crossed and made 
pay _ to the Great Indian Peninsula Railway Com- 
pan 

Tenders must be delivered in separate envelopes, 
sealed and addressed to the undersigned, marked 
“Tender for Miscellaneous Articles and Materials,"’ 
or as the case may be, not later than Eleven o'clock 
a.m. on Tuesday, the 10th October, 1922. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

R. H. WALPOLE, 


Secretary. 
Company's Offices, 
48, Copthall-avenue, E.C. 


London, 27th September "1922. 373 





London County Council. 


SAAR: 45 OER 
TENDERS we Invi t 
DISPORAT of peg OS VITED ror tee REMOVAL and 


and from, 
8U PPLY and DELIVERY of HOGG nd 
BLACKWALL and ROTHERHITHE 

— the twelve months commencing 20th December 


| Derwons desiring to submit Tenders may procure a 
Hy = Tender from the Chief Engineer of the Council, 
Humphreys, pm. at the Old County Hall, 
Spring Gardens, 8, W. 
Tenders must be delivered to the Clerk of A Council 
Tee the ae Feats Ban. hay Bridge. a5. . No 
er 
ion will ‘be a - aly on Monday, 16th October, 


’ JAMES BIRD, 
367 Clerk of the London County Council, 





Trowbridge Urban District 
co 
TENDERS FOR MOTOR FIRE ENGINE. 
The above counet inviee. TENDERS. for a NEW 
MOTOR FIRE ENGINE capable of pumping 400 
gallons per minute, with alternative prices for (4) a 
HABLE ESCAPE and (s) EXTENSION 


DETAC 
LADDERS 

Tenders, with complete specification, illustrations, 
&c., to be marked “* Tender for Motor Fire Engine,’ 
and addressed to the undersigned and delivered at the 
Town Hall, Trowbridge, not later than Saturday, 14th 
October, 1922. 

The Council do pet bind themselves to accept the 
lowest or any Tende 


By Order, 
G, T. FLETCHE 
Clerk to The Council, 
Town Hall, Trowbridge, 
26th September, 1922. 359 4 





D for the SUPPLY, 

DELIVERY, &c., of the following for the Morwell 
Power Scheme. 

Copies of Tender form and specification will be avail- 

able on and after 21st September, 1922, upon applica- 


tioa to 
Agent- re for 4. SEF 
Lowden we Cc. 2. 
No. 308. — BACK SRESS SURE 
TRBINE, pesetins ONE 1500 K.W. 
RNATOR with EXHAUST 
HAUST PRESSURE GU- 


REG 
CONTROLLING STEAM . 
. UCING VALVES, steam 
D "Pan * exhaust 


250 inch, 
15 Ib. to Pts Ib eieneee ; ‘Alternator 6800 volts, 


cles. 
No. 317. — WATER - TUBE 
ACUESSORIES, including :— 

ERS, i800 <4; a 
DAMPERS MO &e: 
TRUCTURAL STEBL WORK for 
BOILER-HOUSE. BUNKERS INE 











74 OR FRAMING. 
SECTION 3.—TURBINE- ES FEED PUMPS, 
UP PUMPS. 


MAKE. ° LLECTOR DRUMS, 
TANKS, METERS. &c 
ECTION 4. ~ COMPLETE § Syyran of PIPING, 


Ss 
VALVES, &c., for all PLA 
Both the above s ey cover the supply, 
delivery, and super of erection of complete plant, 
sections being 
“HARGE.—£2 2s, for the first tye. copies of Tender 


ese charges 
bona fide Tender. A third copy and gt capteer copies 
will be supplied for the sum of £1 1s. 
Deposir.— ot hy “deposit of 
——s ee each instance. 
The specifications may be inspected at the above- 
mentioned office 

The Commission does not bind itself to accept the 
lowest or any Tender. 

Tenders, on the prescribed forms, properly endorsed 
and add must be delivered to the undersigned 
in Melbourne ‘not et. — 5 p.m. (in the case of 
Specification No. 308). t January, 1923, and in the 
case of Specification har, *isth January, 1923. 
LIDDELO 


State Electricity ssion of Victoria, 
04 Melbourne, Victoria, Australia. 





London and North-Western 
RAILWAY COMPANY. 


GENERATING PLANT FOR SALE. 
The Railway Company INVITE OFFERS for the 


following :— 
ONE “ Yates and Thom” CROSS COMPOUND 
aan a Ss PO seme ENGINE, direct 
epapied a 1500 KE.W. * Diek-Kerr ** 
GE ERATOR. 

Fhe ott to entindie fer ogienn Rewere of 160 Ib. per 
sq. an .. 3-phase, 7500 volts, 3S 
oycles. “curren fwhen ety, at 75 revs. per min. 
High-pressure cylinders 32in. dia. y A, on * se sire. 
and low-pressure cylinders 6éin. ~ 4ft. Gin 


of the mat shaft with 
a large fiy-wheel alternator, so that it is possible for 
the engine to be converted for rope driving. 

The set, which is complete with ‘Net ‘condensing 
plant, air pump, and spare parts, &c., is at present in 
working condition and may be seen running during the 
next few weeks at Formby Power Station, on the 
Liverpool and Southport line. i. = weight of 
this set is in the neighbourhood of 295 

This set can be amepones on site, A~ any further 
information can be obtained on a peieation to GEO. 
HUGHES, Chief 0 ae lectrical E . 
. N.W. Railway Works. forwich, 8.0. = - 
shire Os 


ledge of colliery requirements will be consi 


wT ‘7. fullest details of experience, also salary 
Z. 74, care “8, Leadenball- 
streak. Panton” E.C. 3. 353 a 





ANTED. First-class ELECTRO- TING snd 
POLISHING SHOP SUPERINTENDENT ; must 
be thorough organiser, well up on the 





Man with rule-of-thumb methods need not apply. 

Good prospects and permanency.—Address, 334, The 

Engineer Office. 334 4 
Quart Rncrouiie MAD for Gmail 


ANTED for Leeds, Smart 

er Boriae tad ‘Ven diaing Seseley ta Soe 
rience Trying an en 5 a J 
a ge FF goed, éranee c.. toga. Good ees. 

pec or rig man age, experience, to 

required.— Address, P6166, The Engineer 





AMpaay 5 2 EOP ERS WAETED sod Dave. 
kapwletes of Engi: alas? 


ng —_. 
£200 per annum.—Address Sonam. 
with references, 381, The I Engineer ctioces Oftice: 


NGINEER BALESMAX REQUIRED. Must Have 
special knowledge Boilers and Modern — 
Practice and hee. among 
Commencing salary £400 per annum. — eee Foie, 
The Engineer Office 


NGINEER WANTED, to Take Charge Under Chief 
Engineer of Blast-furnace Plant and Pipe and 
General Foundries, also Drawing-Dffice Control and 
Estimating Departments, on North-East Coast. Appli- 
cants must be between e, age of 
rience and salary required 
need apply.—Address, 342, The Engineer Office, ‘Ma a A 
CCASIONAL ASSISTANCE WANTED ip Valua- 
tions, Inventories, &c., Plant and nery 
of various kinds. Those experienced in this work 
please state qualifications and terms.— Address, P6160, 
The Engineer Office. P6160 a 


SITUATIONS OPEN (continued) 
Page Il. 

















SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 2. 
MACHINERY, &c., WANTED, Page 3. 
FOR SALE, Pages 3, 4, and 90. 
AUCTIONS, Pages 4 and 96. 
PREMISES TO LET OR WANTED 
Page 4 


WORK WANTED, Page 2. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 3. 


For Advertisement Rates See 
Page < 329, Col. 1. 





NUMERICAL INDEX TO ADVER- 








TISEMENTS Page 95. 
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SITUATIONS OPEN (eontinued) 


SITUATIONS WANTED (continued) 


Sur. 29, 1999 


PARTNERSHIPS 





i" ACHINE TOOLS.—LONDON EX MER- 
CHANTS byt ge for their Tool 
peek. young SALESMAN, to Pash the 

Too 





. Applicant must be first-class » D.O. ON.—Address, 11, 
experience, held a similar position ; = } given stow, E. 17. 
Coens ay © connestion, pets “ ce MI 
salary, and when at rty. Ox c/o 4 
° ‘ ORKS MANAGER or Similar : 26 Years’ 
Dawson's, 121, Cannon t. B.C 356 4 Ww executive experience modern m methods, 
small-arms, 1.C. engines, ‘electric seualoeej 8 py 
casting machinery, &c. Good o first-class 


ReeESENTATIVE WANTED in Lon 
Boilettaking Firm; capable man, 
secure boiler orders, tanks and general wrought a 
and steel work.—Address, stating experience and 
terms, P6132, The Engineer Offiee, POis2 a 


Re: 
kely to 





| MORTS Doce and ENGINEERING COM- 


ante Limited a N.8.W., invite APPEI- 

cq ATIONS 1 n writing. jccompanted copies of testi- 

r the POSITION of GENERAL and BUSI- 

mers a AGER, Qnly those poseets the qualifi- 
cal 


arine Engineer, who possess business €xpe- 


manager 
of magnitudes where 
Sac padition. yy building ships, 





+ bets and G. nes . also 
col ISTIGON a GINE 
hine XPE EKS sro LE POSI- 
t-road, Waltham- 

Péid2 B 





references.— Address, P6173, The E 


almccr Smee B 
Aidt, Batt ah Masato Seba? 


neer = ay) i age varied gzveriency 








Inst. 
B.Sc.) 
8.1L, F 
¢ 
at 
John- 
Inst. Meth. E., B.Sc., and all ENGI. 
NEERING EXAMINATIONS. — Mr. G, P. 
KNOWLES, M.B.E., B.Sc., A.M. Inst, C.E.. &c., per- 


time.—39, Victoria-street, 
phone No., Victoria 4780, 





fi w 
» sible we 1 oil —, cake 
mills, hore Inittat goed 


pm dein. 
or % potdlag pod bis: men ts yo ‘al. — 


Address, Poss. The Engineer Office. P6133 B 





OUNG MAN (23), B.Se. (Eng.), Ex-Service, SEEKS 














need/apply. & — SITUATION with Civil Fasinecring F Firm 
—Furé Mt o4y ve be eS or hydraulic work preferred. Willing : —~ pose. a re 7 I I. =, 5. 
sate to De made to. Sa M inet. 0. ie 64, toad ; excellent references.— Address, me, P6133, The eee wee Se Reinto reed Concrete, new compre- 
Victo 1s-street, estminster, S.W. 1 ngineer Office Rh an aes 86 6«S ve course under expert engineer, £3 88, Write for 
RAUGHTSMAN and ENGINEER, Tondon, 15 F EENRINGTONS. University 7" 
* an x iter. 
W Will 3! roe. way Corciage and ba Sree te years shops, 10 years office, all-round experienee, 
Varaang xa.” Sas age mand fair | tretaeenag "ca Wake Shien Ave, Fane The 
—_ ring. e charge. ‘ 
requt Address, 363, The EB fee. 363 4 Engiheer Office. 6174 B PATENTS 
N Old-established eS Sees os vee. RAUGHTSMAN | (Senioy) INVITES OFFER of HB PROP, EROR of BRITISH PATENT No. 


- LATING ENGENBERS in Westminster 
au TRE the services of an ASSISTANT DRAUGHTS. 
MAN.—Address, giving full of experience, 
age, and_salary required, 349, The Engineer yy 
oa 





BNTRIFUGAL PUMP DRAUGHTSMAN WANTED 





LAS Ser... {I AND LEVELLING. — 
nstruction ave by an éxpert. 
nmi % 8 a Gate L.8.W. SPD a ) 





Setieaks acl a2: 2 


ENGINEERING _ 
PARTNERSHIPS 


BUSINESSES. 
Wheatley Kirk. Price & Co, 


46, Watling Street, London, E.C. 4. 
Established seventy yeara. 





Nie DRAUGHTSMAN Goed JU a 











POSITIO. 44 years” shop, 9 years’ D.O. expe- 

rience, steam # electric 1 locos., power transmission, 

and general engineering ; sound practical and _ teeh- 
nical ability.—Address, P6169, The Sastaey Cae. 
HK 


RAUGHTSMAN (22), 64 Years B.O. and Works 
arrangémients, détails, tracings, ees &e— 











S77 A 
RAUG OPTED 23 eae 
ea fevee &e. 
“ Sree toe 


—Radrese Sark 


_- T-CLASS * DRAUGH N REQ 
old-establiahed » in the 
ngland. Oné experienced in the Design of 


Sapiles” tres crys. pet > “Sis 
Nigineer Office. 348 « 





met 





sa | TOOL DRAUGHTSMEN.—VACAN 


lie Raber few ence (London vdustritl | ‘ti 





207, New-road, Battersea, S.W. 8. 6158 B 
OUTH (19), we Edueated, Three ¥. ’ Workshop 
and D. experience, neat, quick tracer, DE- 


0. 
SIRES. BERTH in D.O. near London as improver. 
Refs.— Address, P6157, The Engineer Office. P6157 B 


BTALLURGICAL ~ 2. ~~ (36), Expert Analys 
alloys, SJ a ron, with 
exper. as assist. 
basia), not t afraid. of work, 8 
refs.— Address, P6151, The Engineer Office. “P6151 B 








| MP Dusixes Po B.Se., n: ae. 1 Some Experience. 

SIRES POST in lab.; oderate 

ary; home or abeond / weal do Geodiag— 
‘Addess, P6148, The Engineer Office. 148 B 


M “ive cuesuse. ‘Graduate, 8 years  eplen whe ys 











experience, DESIRES ons 
Sichoveres 5, The Engineer Ome Pournios. At uiberty now. be eles §. The 
| Pe be hy ge WANTED by as Firm 
reputation for Pumping and INERGETIC TO er MAGHINE SHOP FORE- 
Hydraulic Meehinery. large and small. is is a really MAN ; undeniable references, medium and 
Epeanpate in Promotion | accurate work, inclading motor cars and ¢: ba ot Te 
to right man. ust ra tS — $7, Headingley-road, Birmingham. P617 
experience. about “3. yey SF a= c. coe 
Replies dress. RECTOR FOREMAN (32) DESIRES CHANGE 
Engineer Office. 4 “4 practical exp. shop and outside, of tanks ali 
class@s, and structural work ; accus. control men and 
UE COMPILATION — MAN RE-| insperting ; contract or otherwise.—Address, P6168, 
= ED for the Co: ® Technical Cata-| The Engineer Office. P6168 B 
Bx ce in @ similar is ial eal 








157,458, April 6, _— syn to ** Im- 
provements in Means for Record! the State of Motion 
of Vehicles,’ is DESIRO ENTERING into 


ARRANGEMENTS by way a a LICENCE or othber- 


* Stecer “Wuilaine. nicer. ‘altnols 363 H 





PROPRIBTOR of BRITISH PATENT No. 


BE 
aay = YB TL 17. rs EN TERENG 


inte ARR EMENTS by way Oye ”y 
otherwise on reasonable terms for the an of 
XPLOITING the above patent and enguring its prac- 
ical w in Great Bri —A quiries te be 
oo B. SINGER, Steger Building. eae 
ois. 





HE PROPRIETOR of LETTERS PATENT :— 
No. 127,248, relating to 
FUEL AND LIKE PUMPS; 
No. 127,249, relating to 
ATOMISERS FOR LIQUID FUEL ENGINES ; 
Nos. 127,250 and 127,251, relating to 
LIQUID FUEL ENGINES; and 
No. 146,495, relating to 
TWO-STROKE LIQUID FUEL ENGINES, 
to DISPOSE of his PATENTS or to GRANT 
S$ to interested parties on reasonable terms 


with ‘a view to the adequate working of the patents in 
this country. 


Inquiries to be address to 


CRUIKSHANK AND FAIRWEATHER, 
65-66, Chancery-lane, London, W.C. 2. 2868 





ogue. perien: 

and applicants should possess =. ee know- 
ledge.—Apply by letter only, s experience 

and salary required, to the te marr “SLECTRICAL 
COMPANY, Ltd., Birmingham. 330 a 


le oe GEAR CUTTER or GEAR EXPERT 
QUIRES POSITION ; 15 years’ staff appotnt- 
menté, practical and theoretieal, fer motor and general 
a with leading manufacturets; 26 years’ 





y TANTED AT ONCE, First-class MAvAGEG 

FPOREMAN : experienced in Large Road Work 
Contracts essential —Ad@ress, stating wages and all 
partiedlars, &c., 361, The Engineer Office. 


Wet D IMMEDIATELY. FOREMAN BOT 
MAKER, thorou Blast- 
Tank and Structural Work 

Address, 366, The Engineer Office. A 








REMAN (Machine and Gr 

to Oolliery E bering. Haulage 
Engines, Repetition ook, wand, Tate sizing. "S 
but competent men giving fullest 
wages need apply. dress, 356, Engineer 0 








Mi eound. WANTED for Uganda, High 
Knowledge 
wequisie 


of Gas Producer Plant 
paid, 
quarters peattaea as ae 2 


saa b piary “Mts... 4. A. Ce wwe vee. * Vickers and 


RE FIXER WANTED.—Apply by lather Pig # 
Statin 


thé Leas Tiechsical COMPANY, Tha. bir 
minghbam S81 A 








SITUATIONS WANTED 


ENGINEER 


ieal, com- 
and French — 
POll? B 





ee i 
yi 

Le bome ot row ; vais ‘pected 

Address, P6117, dhe Basincee hee 


A*}3é. In {fn the Tortie: 
ting of Pie bet 
profitably UTILISE the SERVI 
SPECIALIST of proved ability ona fa 
Poort rhe 


the above fields, is invited to write 
Engineer Office. 6164 B 








S WORKS MANAGER or GENERAL FOREMAN 5 
would take entire charge, Thorough! x practical 


in general smithing, fitting, steam and of] mains 
coils ; 30 years’ experience In the engineering Ae _ 
Address, P6165, The Engineer Office. P6166 B 





S WORKS MANAGER, Thoroughly Practical, a 
educated Engineer, sound shop and D.O. 
ence, loco., steam, general ¢ neering. -millwrlehting: 
jronfoundry and repair work, it 22 
control of labour as foreman and works manager.— 
Address, P6063, The Engineer Office, P6063 B 





UYER, —The MANAGER of a Large Engineering 
Works Purchasing Dept., who has an 
ally wide knowledge of the markets Fy the yas — 
SIRES to NEGOTIATE 
Write, Z. M. 613, c/o Deacon's, Yeadentiatt- st.. 5 >. 





NGINEER (25), 55 Years in Shops, 1 Year D.O., at 
d present works manager, a lieut., public 
school man, very .— with sound theoretical and 
practical knowledge, would Mke APPOINTMENT as 
ASSISTANT, either in wy or any branch ; 


desires to specialise; willing pare no energy in 
fulfilling his job; also familiar with ship construc- 
tion.— Address, P6129, The Engineer Office. P6129 & 





XNGINEER (34), English, Married, Fluent foanies. 
4 just returned with ex. refs. from supt. 
post in South Ameries, SEEKS similar POSITION 
there in charge of refrigerating, mining or similar 
plants.—W. 8., 21, Higham Stationp-sven + 
Chingford, London, E. 4. Poise 154 





VJOUNDRY AND PATTERN SHOP.—POSITION in 
any ¢apacity REQUIRED by advertiser. Age 37 ; 
I.B.F. man, 6 years as foundry manager, 5 years as 
foreman patternmaker, good draughtsman, capable of 
laying out new foundry or r modernising sald methods 
and equipment, sound l and t I know- 
ledge of moulding, patternmaking, cupola practice, 
sand mixing, and modern foundry plant. 





Moderate salary for progressive job. 
a. ‘as to character and abflitr. 

Home or abro: 

Address, P61: bs “The Engineer Office, 


POlss B 


shop experfence on high-class productions ; 
age 40 years.— Address, P6140, The magineey Some. 
140 2 


A ers SHOP FOREMAN gm Years) REQUIRES 
POSITION ; wi perience in the pro- 

uction of internal qumbustion engines. Address, 

Peist. , The 16 Engineer Office. P6131 B 








OFLERMAKER, Exp, Bleetric Nie ad 
burning er REQ’ ES 
SITUATION.—Address, Péie?, The Engineer Of ome. 








GENCIES WANTED FOR SCOTLAND.—YOUNG 
ENGINEER, with office in Glasgow, DESIRES 
to REPRESENT one or two FIRMS af good standing. 
Good connection amongst collieries, shipbuilders, and 
genefal CC RE a oe references.— Address, 
P6125, The Engineer Office. P6125 D 
'GINEERS, Established Seventeen Years, with 
offices in Westminster, DESIRE to REPRESENT 
FIRM of te for Constractional Engineering or 











Rolling 5 .— Address, 383, The Engineer “ee > 
E*Dustiiis @ Ac as PURCHASING KOEN th 

Seat Sate pata Bet oe 

ane i Bes U HER wk a 


$055, The Encineer Ofice. 





PUPILS and APPRENTICES 
‘AS Any Good ENGINEERING eNTICE a VACANCY 





4 & smart LAD as APPRENTI' premium 
yeld for food Prost of going through the shops.— 
E. BROW! ervan-road, “Brixton, Wise 
8 


as Ps pe STORS of the Following LETTERS 


Nos, 22,191/1907 and 16,125/08, relating to 
MULTI-SPINDLE METAL-WORKING MACHINES; 


No. 22,816/11, relating to 

SCREW-MAKING MACHINES ; 

No. 112,789, relating to 

SCREW-CUTTING TAPS ; 

and No, 120,000, relating to 

DRILL MACHINES ; 

DESIRE to —oP of their PATENTS or to GRANT 
LICENCES to interested parties on reasonable terms 


with a view to the adequate working of ~ Patents in 
this country.— Inquiries to be addressed t 


CRUIKSHANK and FAIRWEATHER 
65-66, Chancery-lane, London, W.C.2. 352 8 





HE PROPRIETORS of LETTERS ay abd Nos. 
118,401, 119,131, 120,010, relating to 


PNEUMATIC ROCK DRILLING MACHINES, 

DESIRE to DISPOSE of their oh gt or to Need 

LICENCES to interested ng of the Patents 

with a view to the adequate working of the Patents in 

this country.—Inquiries to addressed t 

CRUIKSHANK and FAIRWEATHER, 
65-66, Chancery-lane, London, W.C.2. 350 8 





HE Se Eo ah of the PATENTS Nos.:— 
25.793 of 1911, for ‘“‘ Improyements in and relating 
EAM AM GENERATORS ; © 16,353 Fares for 
in ‘TUBE 


BOILERS | 913 o. en eyen ements in 
the CONSERUCHION of WATER. ; 

8281 of 1915, for_“ Ve or relating to 
W. BE BO DESIROUS of 


ED G into A GEM NTS by way of 
LICENCE and otherwise on reasonable terms for the 
purpose of EXPLOITING | the same and ensuring their 
full dev t and | working in this country. 
—All communications should be addressed in the first 
instance to : 


HASELTINE, LAKE awp CO., 


Chartered Patent Agents, 28, Southampton- buildings, 
Chancery-lane, London, W.C, 2. 














CONSTABLE & COMPANY LIMITED. 


Publishers of 


“THE ENGINEER LIBRARY.” 





engthter’ point of view.” 
NaTurg.— 


PAPER-MAKING AND ITS MACHINERY 


Natoan —‘“ We are glad to recommend it to 


of great developments. 
By RICHARD B. PILOHER tage 
THE GYROSCOPIC COMPASS. 


THE PRODUCTION AND TREATMENT OF VEGETABLE OILS. 


a W. CHALMERS, B.Sc., A.M.L Mech. E. Imperial 8vo. Folding Plates and Illustrations. 21/. net. 
Exousn Mecnanic.—A valuable contribution to our knowledge of the subject from the 


** & solid piece of work of much usé to the vegetable oi] industries.” 


By T, W. CHALMERS, B.Sc., A.M. Mech. E suowte® 8vo. Tlustrated. 
those associated wi 


ELECTRIC WELDING AND WELDING APPLIANCES. 
By H. hn aoa A.M. Inst. 0.E., ALBEE a) Bv0. . eee a at 
A most valuable and broad survey in whiee there are 


WHAT INDUSTRY OWES TO CHEMICAL SCIENCE. 
‘RS Qrown Byo. 


By T. W. OHALMERS, B.Sc, A.M.I.Mech & Demy vo. Illustrated. 11/- net. 


26/- net 
ith the paper industry.” 


B.A., with an Introduction by SIR GEORGE 
4/- net. 











LONDON: CONSTABLE & CO.,LTD., 10-12, Orange St, W.C. 


also ( 

GHTSMAN, REQUIRED, to co operate 
in the ee of light at machinery and * With 
a view to joining | es _— ed company. Excellent 

ts for fe man able to invest 
£500 to £1000. 


State experience, qualifications, and 
Address, P6159, The Engineer (tice 
Posy c- 


OR SALE, CONTROLLING DITEREeT in Ol. 
established a ey ENGINEERIN Us 
NESS (private limite? ¢o.). Bona fide application 
treated in strict confidence.—Address, P6143, The 
Engineer Office. Peiis © 


— ey in Engineering Business, 
ished 20 years. Works —a > of employ. 

ing 60 Mus “- Works in Mid. 
lands. ~ahaavens. Poisd., The Enginest Office. P6152 0 


salary expected. 














WORK WANTED 


] WAR ee 


of motion 
co wa0N Lal, af fee tant Hs 


| Dabs EERING WORKS, ished. 

EN to MANUPACTURE ri ARTICLE. 

eines good | se on mutual basis.—Address, 379, The 
379 » 











E,*Nocn, "2 London eee DESIGNER, M1. 
4 Mech Working Drawings 
and Specifications, mpealen” of Inventions and Speciali- 
ties ; strictest confidence, moderate.— Further 
particulars address, P6118, The Engineer ORee. 

118 u 


Fiwaia of Pg wr FOUNDERS and MILI. 
ull Liverpool " 





WRIG London, 
me ~ ne ines used 

lo Sectaries of ail" Kinds, iG ae TARY. UP the 
z L ulp: works and 


foun a London.—Box No. =. Harrison's, 46, 
St. s-lane, London, W.C. 2 329 » 


PATTERN Ss 
“Right for Moulding.” 
Every description La: made with systematic method 





Accurate Work at Competitive Prices. 
ALFRED BROCH & CO. 


(28 years in the trade) 
Willoughby ¢ Nottingham. 


IRON castmaee (up to 15 tons each) 
Tn Loam, ry ond Greensand. 
Machine Mow! Se re a 

Bis Begs eg an tae Fig Spar Driving Wheel 


GEARING OF ALL DESCRIPTIONS. 
Enquiries invited from Engineers and other users. 


CLAYTON, GOODFELLOW & Co. Lid, 
Engineers & lronfounders, Atias Works, Blackburn. 


rd %, 
“TRON CASTINGS® 


LARGE CAPACITY FOR REPETITION WORK. 


THE HEATLY-GRESHAM ENG'G Co., Ld. 
LETCHWORTH & LONDON. 


CASTINGS WITH A REPUTATION. 
a, LET US REXER YOU TO USERS = 
Se “RATIONAL * ¥ 
AIR EXHAUSTERS. <5 


REPETITION WORK 


gear ee 


nders 
heat treatment. sgureey, 5 woe? 
finish guaranteed.—W. eat 











“*RATIONAL” 
OIL & GAS ENGINES. 
—_—_—_—_— 




















Brid 





are paurasee > to Undertake MANUFACTURE 
CHIN’ 


ot Heavy um MA\ ERY, Works in 
.W. London. Faure equipped for dealing with any 
factory machinery H. 


Putney A . 
PULLEN, Ltd., Causeway, Wandsw . &.W 


iit u 


ORK WANTED for Modern Plant. Could Under- 
take medium or small machinery. complete or 

component parts. Inquiries invited. We epestalite in 

Jigs and Tools. Prompt deliveries, keen prices, 

best workmanship guaranteed.—GRIMSLEY and Co.. 

Queen-street, Leicester. 378 M 








D. BERR SONS, Bapinees. The ape 
eet he (DER ere ee x 


“son. a, Sal 


IRON CASTINGS 


for General Engineering use 
up to 7 tons. 


Also Chilled for Granite and 


GHEETHAM & HILL, a 


Sun Foundry, City Road, DERBY. 
For continuation of Small Adver- 
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The Electrolytic Methods of 
Hydrogen Gas Production. 
By JOHN B. C. KERSHAW, F.I.C. 


THE rise and development of the processes for the 
manufacture of hydrogen and oxygen by the electro- 
lysis of water have been among the most notable 
industrial advances of the twentieth century; for 
there are now several large electrolytic installations at 
work in various parts of the world, producing these 
gases on a scale that would have been deemed abso- 
lutely impossible twenty years ago. 

The cause of the great expansion of the electrolytic 
method of manufacture is the greater purity of the 

















FIG. 1—SCHUCKERT CELL 


gases produced in this way. From the nature of the 
process, the only possible impurity of the oxygen is 
the hydrogen, and of the hydrogen, oxygen. By a 
comparatively simple method it is quite practicable 
to purify the gas from either of these constituents, 
since when the impure gas is passed over a heated 
catalyte the two gases re-combine and the impurity 
is removed as water vapour. 

The greater portion of the enormous volumes of 
hydrogen produced by the electrolytic plants is con- 
sumed in the fat hardening industry, the results of 
Sabatier's classic work upon the hydrogenation of 
liquid oils and fats having resulted in a remarkable 
widening of the field from which the raw materials 
are drawn for the margarine and soap-making 
industries, 

Large plants of this type have been erected at 
Bromboro, Sydney, Kobe and Durban for supplying 
hydrogen for oil hardening, the oxygen in each case 
being compressed and sold for industrial purposes. 
The plant at Bromboro was built in 1911 and uses 
1000 kilowatts. It consists of 200 cells arranged in 
series on a 440-volt circuit, each cell carrying 2200 
to 2300 ampéres. 

Although the chief outlet for electrolytic hydrogen 
is, therefore, the oil and fat-hardening industry, the 
subject of its production is not without interest for 
engineers, since it is now known that the purity of 
the gases used for the processes of welding iron and 
steel, by either the oxy-hydrogen or oxy-acetylene 
flame, has considerable influence, not only upon the 
safety of the worker, but also upon the speed of the 
work and character of the weld produced. An impor- 
tant discussion upon this subject, in fact, took place 
in 1919 at the Institution of Mechanical Engineers, 
and the great value of the freedom of the mixed gases 
from impurities in relation to the character of the 
work done was emphasised by several of the speakers. 

Turning now to the history and industrial develop- 
ment of the electrolytic process, it was in the year 
1800, or over 120 years ago, that Nicholson and 
Carlisle first decomposed water by the aid of an elec- 
tric current generated from a voltaic couple or 
“pile,” and from that date up to the present time 
this method of showing the composition of water 
has been a regularly employed lecture experiment. 

The industrial applications of this method did not 
occur, however, until 1890, when the electro-chemical 
industries commenced to develop, and Garuti, in 
Italy, and Schoop, Schuckert and Schmidt, in Ger- 
many, designed cells for carrying out the process 
upon a commercial scale. It was early recognised 
that pure water was a non-conductor of the electric 
current, and that either sulphuric acid or a caustic 
alkali must be added to it in order to render the 
process workable. All the cells that have been 
operated have used one or other of these chemicals, 
therefore, for producing the “ ionisation ” of the con- 
stituents of the water, without which—according 
to modern views—the passage of the electric current 
through it is impossible. 

Dilute sulphuric acid, however, owing to its corro- 
sive action upon most metals, was used only for 
lecture experiments and in the cell patented by 
Schoop. The Garuti, Schuckert, Schmidt and the 
later patented cells and processes all make use of a 
15 to 20 per cent. solution of caustic potash or soda. 
This chemical is much more convenient to work with 
upon an industrial scale, since iron vessels can be 
employed without any danger of corrosion. The 
primary products of the electrolysis, when using 
caustic soda, are hydroxyl (OH) and the metal 
sodium (Na); but these immediately enter into 


| secondary chemical reactions which produce oxygen 
| gas at the anode and hydrogen gas at the cathode :— 
| (1) OH + OH = H,O + O. 

| (2) Na+ H,O = NaOH + H. 

| Another advantage of using an alkali instead of an 
acid for “ionisation” of the electrolyte is, that a 
lower power consumption is obtained, the figures 
| being 5.9 kilowatt-hours for the acid process, as com- 
| pared with 3.3 kilowatt-hours for the alkali process, 
per cubic metre of the mixed gas (1 cubic metre 
= 35.3 cubic feet). 


A GERMAN INSTALLATION. 


As an example of one of the older types of installa- 
tion abroad, a description of a large plant for the 
production of hydrogen gas for aeronautical purposes 
in Germany may be given.* It may be explained that 
hydrogen gas for balloons and airships is now pro- 
duced by the more cheaply operated method depend- 
ing upon the action of heated metallic iron upon steam, 
a@ process known as the Lane-Messerschmidt being 
used. Ten years ago and even more recently, the 
electrolytic method of producing hydrogen gas for 
aeronautical work, however, was quite customarily 
employed, and several large plants were erected in 
Germany. The one now to be described was designed 
for the daily production of 600 cubic metres of 
hydrogen gas—21,180 cubic feet—and was erected 
by the Elektricitaéts Gesellschaft vormals Schuckert 
on behalf of the German Army authorities before the 
war. Fig. 2 shows the plan of this installation, which 
comprised electrical generating machinery (1), elec- 
trolytic cells (2), gas washers (3), gas compressors (4), 
cylinder filling machinery (5), and gasometers (6 
and 7). , 

A 300 horse-power motor run by alternating current 
from a central supply station was employed to drive 
a direct-current dynamo generating 1800 ampéres 
at 85 to 110 volts. A 70 horse-power motor served to 
drive the gas compressors, and a 1} horse-power 
motor to drive the pump for circulating water for 
cooling the latter. The switchboard was designed to 
allow the main current to divided into three 
separate circuits of 600 ampéres each. This supplied 
three groups of cells, each group composed of thirty- 
two units connected in series. 

The cells were of the Schuckert type—Fig. 1—and 
were constructed of sheet iron, with iron anodes and 
cathodes covered with sheet iron bells for collection 
of the gases liberated. A 20 per cent. solution of 
caustic potash was employed as electrolyte, and the 
most economical operation was obtained when this 
solution was raised to and maintained at a tempera- 
ture of 60 deg. to 70 deg. Cent. during the course of 


be 


The gases were liberated under a pressure of 80 mm. 
of water and with a purity of 97 to 99 per cent. 

The oxygen gas produced by this installation, for 
which no practical use could be found at the time or 
at the place where the plant was erected, was allowed 
to escape; but the hydrogen was led by the iron 
collecting pipes to the washers marked (3) in Fig. 2, 
in order to free it from the mechanically held particles 
of liquid. These washers were of the plate type, and 
in them the hydrogen gas passed over a large number 
of wet surfaces and finally through a coke scrubber, 
in which the last particles of liquid were removed by 
a counter-current of water. The wash water from the 
plate tower and scrubber was, of course, alkaline and 
was used for feeding the cells. In the gas connecting 
pipe between the cells and the washers safety valves 
were inserted in order to prevent any danger of the 
pressure rising too high in the cells and thus causing 
mixture of the two gases. From the washers the 
hydrogen gas passed direct to the gasometers and could 
be used either for direct filling of balloons or for com- 
pression in steel cylinders. 

The gas compressors operated on a four-stage cycle 
at 75 revolutions per minute and permitted the com- 
pression of 60 cubic metres per hour to 150 At. pres- 
sure, with a power consumption of 30 horse-power. 
The output of the compressors could be increased 
considerably by increasing the rate of revolution to 
90 per minute, but in this case a motor of 70 horse- 
power was required. 


ENGLISH AND AMERICAN PLANTs. 


Turning now to the consideration of cells of 
American or English design, the most widely employed 
are those of the Integral Oxygen Company, Limited, 
the Levin cell and the “‘ Knowles’ type, the latter 
being specially designed for large units and to yield 
the very large amounts of pure hydrogen required 
by the fat-hardening industry. 

The ‘“1.0.C.” cell a flat cell, which can 
grouped on the filter press principle into a battery that 
occupies but little floor space, and it is therefore 
suitable for use where ground space is limited. The 
cell is a modified form of the Hanzard-Flamand type 
patented by the International Oxygen Company, of 
Newark, U.S.A., and its construction can be best 
understood by reference to the sectional elevations 
shown in Fig. 3 and by the two engravings of a single 
cell and of a battery of grouped cells in Figs. 4 and 5. 
The latter represents a battery of 100 cells, erected 
at South Farnborough for the Royal Aircraft Factory. 

A thin rectangular frame of cast iron, to which two 
cast iron plates, the electrodes, are bolted, forms the 
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the electrolysis. Under these conditions the yield 
required, namely, 600 cubic metres of hydrogen, 
could be produced for twenty-four hours with an 
expenditure of 160 kilowatts of electrical energy, 
equivalent to a consumption of 6.4 kilowatt-hours 
per cubic metre of hydrogen gas. In order to protect 
the cells from loss of heat by radiation they were 
placed in wooden boxes or cases filled with sand. 
No diaphragms were employed for fear that they might 
become perforated and lead to the production of an 
explosive mixed gas; but the iron hoods or bells 
which covered the electrodes were examined regu- 
larly and renewed when required. The anode sheets 
and the vulcanite rings used for making gas-tight 
connections in the cell were the only portions of the 
equipment which showed signs of regular wear or 
corrosion, and twice in the year they were replaced. 








* From the Elektrochemische Zeitschrift, vol. 14, p. 230. 


Swain Sc. 


FIG. 2—-SCHUCKERT ELECTROLYTIC HYDROGEN PLANT 


cell, and an asbestos diaphragm, 36in. by 43in., 
divides it vertically into an anode compartment and 
a cathode compartment. Each compartment com- 
municates through two outlets with a gas chamber H, 
Fig. 3, which in Fig. 4 is shown occupying the left 
part of the space above the cell, with the water 
chamber to the right. 

The gases leave through the two outer glass jars, 
shown on top of the gas chamber; the hydrogen 
through the jar on the right ; the oxygen through that 
on the left. They then enter the two gas pipes which 
can be seen in Fig. 5 running along the top otf the 
battery. The third pipe is the distilled water feed 
pipe and is connected to the central jar, through 
which the cell is originally charged with caustic soda 
of 20 per cent., and is afterwards replenished with 
distilled water to make up for the water decomposed. 
On the top of the cell two tubes are shown ; the one 
on the left is a guard tube, while that on the right is 
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the hydraulic valve. 
800 Ib. 

The iron electrode plates are jin. thick and are cast 
of a grey iron with vertical grooves and projections 
see Figs. 3 and 4. These grooves and projections are 
designed to facilitiate the circulation of the elec- 


The cell when empty weighs 
s & 








being clamped in the cell between the two frames. |@ raised edge, which prevents the liquid from running 
| When the sheet has been fixed the two electrodes are | back into the port and choking it. 


| bolted together and the cell is then hermetically | The three jars shown in Fig. 3 on the top of the cel] 
sealed. These diaphragms of asbestos fabric effectually | are made of a tough glass and are screwed on. The 
prevent diffusion of the electrolyte, or percolation and | water feed is through the central jar, which does not 
contain any iron bell, 


intermixing of the two gases, and they may be | A needle valve fits over the 
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FIGS. 3 


trolyte and the liberation of the gases, and the width 
of the cell between the flat tops of the pyramids is 
only about jin. The two electrodes are cast alike. 
The cathode, which keeps bright in caustic soda, is 
ready for use after being sand blasted ; but the anode 
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AND 4—INTERNATIONAL OXYGEN COMPANY'S ELECTROLYTIC CELL 


perforated in their lower portions in order to promote 
circulation without leading to intermixing of the | 
gases. The high purity of the gases obtained with 
the 1.0.C. type of cell is proof that there is practically 
no contamination of the one gas with the other. 


top of this jar, and the water from the feed pipe flows 
down until it reaches in the gas chamber the level L L. 
This level communicates through a bent passage with 
the hydraulic valve tube which surrounds another 
overflow tube, by the aid of which a constant head of 
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is liable to undergo oxidation, to avoid which it is 
coated on the inner side with a film of nickel. 

As the material for the diaphragms closely woven 
sheet asbestos is employed. The best asbestos fabric, 
not containing more than 1 per cent. cotton, is used 
for this purpose, and the large sheet is unsupported 
except by a framing of iron on the one side and by 





FIG. 5-GROUP OF INTERNATIONAL CELLS AT FARNBOROUGH 





FIG. 6- THE KNOWLES MULTIPOLAR CELL 


Turning now to consider the gas collecting parts of 4in. is maintained. The overflow is discharged into 
the cell, p,; and p, are two ports, through which the the water chamber W, the bottom of which is bent 
cell communicates with the gas chamber H. Of these | down to form a seal, the water being sent into both the 
two ports p, is the wider, and serves as the main gas | electrode compartments. 

outlet, and the cell discharges into it a spray of gas The I.0.C. cells are worked at a temperature of 
and caustic. This frothy liquid spreads itself out | about 55 deg. Cent. The guaranteed purity of the 
upon the base-plate of H, which has next to the port p, ' gases evolved is: oxygen, 99 per.cent.; hydrogen, 
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99.5 per cent. The gases are not purified in any way, 


| but somewhat different from the I.0.C. in its internal 


but enter the gasholders or cylinders as they leave the | design and structure. The larger “ B” type of Levin 


glass jars. The average potential is 2.25 volts per cell. 


= 


cell measures only 43in. by 37in. by 8}in. Fig. 7 


At the normal current of 600 ampéres each cell has a | shows a diagrammatic sectional elevation of the cell, 
rated output of 4.8 cubic feet of oxygen and 9.6 cubic | both side and end views being given. The chief features 


feet of hydrogen per hour. 
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In the trials, continued | of the cell are its small size and light weight 
for days, of the battery at Farnborough the ampéres | for the “ A” type—and the fact that each cell is built 
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FIG. 7—-THE LEVIN 


were varied between 200 and 1100 amperes, and the 
volts between 2 volts and nearly 3 volts. Low ampéres 
“ive increased efficiency, but at higher installation 
cost. There is generally a mean between low installa- 
tion cost and low operation cost, and this mean has 
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ELECTROLYTIC CELL 


as a complete welded and enclosed unit, ready for 
immediate operation. Existing plants, therefore, 
can be extended by simply adding fresh cells to those 
already installed and coupling them up. 
Referring to the sectional diagrams shown in Fig. 7, 


divide the cell interior into three compartments, and 
the electrodes are held in the cell quite independently 
of the casing, and insulated from it by specially 
designed blocks of asbestos. The surfaces of the 
sheet iron anode and cathode are plated with cobalt, 
which is another patented special feature of the Levin 
cell. 

Each compartment of the cell is provided with 
an independent water feed, which also serves as a 
blow-off device and safety valve of the cell in case the 
pressure within it rises above a certain limit. A sight- 
feed indicator is placed between the cell and the gas 
collecting pipe. This enables the man in charge oi 
the cell-room to judge whether the cell is operating 
properly, and also helps to maintain a uniform pres- 
sure in both anode and cathode compartments of the 
individual cells. The smaller type of cell produces 
2 cubic feet of oxygen and 4 cubic feet of hydrogen 
with a current of 250 ampéres per hour, while the larger 
cell, using 600 ampéres, produces 4.8 cubic feet of 
oxygen and 9.6 cubic feet of hydrogen. The purity 
of the gases evolved is 99.8 per cent., and no special 
devices for drying or purifying the gases are employed, 
since the space at the top of the cell chamber is con- 
sidered ample for condensation purposes. 

The operation of the Levin type of cell follows on 
the usual lines, but when the gases are required to 
be conveyed and used some distance from the 
generating plant a 300 lb. system of transmission is 
adopted. The gases from the gasholder are first 
compressed into high-pressure storage tanks kept 
at this pressure of 300lb., and from there, by aid 
of regulating and reducing valves and a distribution 
system of pipes, they are delivered at the point where 
they are to be utilised at any desired pressure under 
this limit of 300lb. When higher pressures are 
required the gases are compressed into cylinders, and 
these are transported to the point of utilisation. 

The cell has been employed in the United States by the 
following firms :—The Dayton Oxygen and Hydrogen 
Products Company, the Bettendorf Oxygen and 
Hydrogen Company, the Ohio Chemical and Manu- 
facturing Company, the Portland Oxygen and 
Hydrogen Company, the Southern Oxygen Com- 
pany, the Paschall Oxygen Company, the General 
Electric Company (Erie), the Brooklyn Navy Yard, 
Fels and Co., the Wheeling Mold and Foundry Com- 
pany, and many other firms, and in many cases the 
plant has been doubled or quadrupled in capacity 
since first installed. These companies either produce 
the gases for sale in cylinders or they are using it for 
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FIG. 8 - ELECTROLYTIC 


been found for the T.0.C. cell to lie between 500 


and 800 ampéres. 
Tae Levin Type or CELL. 
The Levin is another American type of oxygen and 


hydrogen cell designed, like the I.0.C. cell, on the 
filter-press principle in order to economise floor space, 
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the cell is seen to consist of a sheet iron container, 
divided into three compartments, the centre one 
being that in which the negative electrode or cathode 
is placed, and in which, therefore, the hydrogen is 
liberated, and the two outer ones containing the 
anodes, and producing oxygen. Two metal frames 
hold the separating sheets of pure asbestos, which 


PLANT WITH FIFTY KNOWLES CELLS 
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welding and cutting processes in their own works 
and foundries. 
THe KNOwLEs CELL. 
This cell differs from the 1.0.C. cell in being a 
multipolar cell, whereas each compartment of the 
1.0.C. battery is an independent cell containing two 
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electrodes. One result of this difference is that, 
although the floor space occupied by the Knowles 
cell is 60 per cent. to 80 per cent. more than that for 
the 1.0.C. cell, the former cell is much more cheaply 
constructed, and for large outputs of hydrogen gas 
the lower cost of cell construction quite counter- 
balances the increased cost for ground and buildings. 
The ratio of total cost for the same output of hydrogen 
in two estimates for the different types of cell was as 
follows :—I.0.C. cell, £50 ; Knowles cell, £35. 

The Knowles cell is shown partly in section in 
Fig. 6, from a study of which it will be seen that it 
consists of a tank containing the electrolyte, in which 
are suspended anodes and cathodes alternately, each 
covered by a collecting bell. The alternate plates in 
each cell are connected in parallel, while copper links 
at the ends of the cell couple up each set of electrodes 
in series with those of opposite polarity in the adjoin- 
ing cells. The number of cells employed is controlled 
by the supply voltage, and the number of bells per cell 
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by the current necessary with this voltage to produce 
the output of gas required. 

The arrangement, in fact, is that used for years past 
in the copper refining industry and known as the 
multiple system of cell working, for while all the elec- 
trodes of one polarity in one cell are connected in 
parallel, the cells themselves are connected in series. 
The similarity to the copper refining tank system, 
however, ends here, for the upper part of each elec- 
trode A in the Knowles cell is covered by a sheet iron 
collecting hood B for retaining the gas liberated by the 
electrolysis, and the lower part is surrounded by an 
asbestos petticoat or diaphragm L, which is designed 
to prevent all danger of the gases becoming mixed 
before they leave. Each electrode and collecting bell, 
therefore, is a complete unit in itself, but all the bells 
in one cell are connected rigidly together and may be 

















ae - Z 
A 
— 


FIG. 10—KNOWLES PURIFIER 
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lifted from the tank complete with their connections, 
in one operation by a suitable overhead crane. 

The current is led to the electrodes by staggered 
bolts C with terminals on the tops of the bells. The 
oxygen and hydrogen are carried off from the bells 
by the two pipes J J running across the top of the 
cells, which in turn connect with common offtake 
pipes for each bank of cells. The gas evolved by the 
cells carries with it a certain amount of electrolyte 
in the form of a fine spray, which is collected in offtake 
pipes specially formed to assist in returning liquid 
to the cells. Each bank of cells is supplied with dis- 
tilled water by gravity from a feed tank placed at the 
end of the row. The inlet to this feed tank is con- 
trolled by a ball valve, so that the level of the elec- 
trolyte remains constant and is independent of the 
quantity of gas being evolved. The electrolyte con- 


sists of a 15 per cent. solution of the best quality 
caustic soda in pure distilled water, and once a solu- 


required is distilled water. It is, however, of the 
utmost importance that this water shall be absolutely 
pure, for the durability of the cells is very largely 
dependent upon its purity. 

Fig. 6 shows also that the bolts C C, which conduct 
the current to the electrodes are insulated from the 
sealing tubes D D by ebonite sleeves EE and top 
insulating rings F F. Copper bars connect the two 
bolts in one electrode, in order to ensure equal current 
distribution, and copper cross strips are employed for 
placing the anodes and cathodes in parallel connection 
with the main current leads. 

A large factor in the success of the Knowles cell is 
its simplicity of construction. All the bells are welded 
together to form one solid block, and by simply dis- 
connecting the offtake pipes and electrical connections 
they may be lifted from the tank with the electrodes 
for inspection, adjustment or overhauling. It is, 
however, seldom necessary to cut out a cell for this 
purpose, provided that the plant is properly handled 
and nothing but pure distilled water is added to the 
electrolyte. By simply unscrewing the nuts forming 
the terminals of the electrode bolts the electrodes and 
insulators are readily accessible for examination or 
replacement. 

Some of the special advantages of the Knowles cell 
construction are :—(1) The electrodes are each sup- 
ported by two or more leads, and these leads are 
staggered so that a very even distribution of current 
takes place. (2) These leads hang loosly down a tube 
open at the bottom and welded to the collecting bell 
at the top, and this tube forms a seal in the elec- 
trolyte, making it impossible to run the level of the 
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any other process of hydrogen production, and the 
following figures from a recent review article by Dr, 
L. Teed* may be given here in confirmation of this 
statement :— 
Percentage composition of 
Process. the hydrogen gas. 

Electrolysis ‘ 99.7H,.30 
Messerschmidt os eo 98.0H, .6CO, .6N 

Linde ear -§ i~F Pe . 

Water gas and catalysis... 96.5H, .2CO,3.0N,and.3CH, 


The gases evolved by the electrolytic cells can be 
employed, therefore, for oxy-hydrogen cutting and 
welding work without any purification. For use in 
the hydrogenation processes depending upon catalytic 
action, however, where a very small amount of 
impurity is sufficient to retard or destroy the action 
of the catalyte, even the presence of oxygen to the 
extent of .3 per cent. is harmful. When the hydrogen, 
therefore, is being employed for oil hardening or for 
the manufacture of synthetic ammonia by the Haber 
process or by its latest modifications, a preliminary 
purification of the gas is necessary. 

The catalytic principle is made use of with good 
effect in the Knowles type of purification plant. The 
hydrogen or oxygen gas is simply passed through a 
chamber containing a catalyst, such as palladium or 
platinum asbestos, which will cause oxygen and 
hydrogen to combine. The impurity is thus removed 
in the form of water vapour. Fig. 10 is a sectional 
sketch of the Knowles patented purifier. The gas 
enters the purifier at A and rises into the chamber B, 
where it is deflected by the baffle plate C. It then 
flows horizontally at a much decreased velocity between 





electrolyte so low that any leakage of gas can take 
place around the bottom of the collecting bells. (3) 
These open tubes therefore allow the gas to escape 
around the leads long before a danger point can be 
reached, and this effect is further secured by an extra 
tube, quite empty, attached to each set of cathode 
bells in each cell. (4) The electrodes are kept so 
short that the cells will work satisfactorily without 
diaphragms, these being added only to make the 
separation of the gases more perfect. 

As regards industrial developments, the writer has 
been informed from a reliable source that the cell is 
being operated in this country and abroad upon a 
scale which is producing in the aggregate over 
100,000,000 cubic feet of hydrogen per year, and that 
many of these plants have been in use for several 

years at a high efficiency, with extremely low charges 

for repairs and depreciation. 

The 5000 ampéres type of cell produces 80 cubic 

feet of hydrogen and 40 cubic feet of oxygen per 

kilowatt-hour. Fig. 9 shows graphically the relation 

between E.M.F. and current strength for a 5000- | 
ampéres cell. The best working conditions as regards 

economy can only be ascertained by studying the | 
local conditions. Where electric current is high in | 
cost it will be advisable to use a low ampéreage in 

the cell in order to obtain a high current efficiency ; 

but in this case more cells will be required to give the 

required output, and capital costs will be increased 

proportionately. 

In Fig. 8 are given a longitudinal section and plan | 
of an installation of fifty Knowles type cells. 

A photograph of an experimental installation of 

two Knowles cells at the City Electricity Works, 

Chester, is reproduced in Fig. 11. 


PURIFYING THE GASES. 


As already stated, the hydrogen gas evolved by the 





tion of the right strength is made up the only addition 


electrolytic process is purer than that obtained by 
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FIG. 11—TWO EXPERIMENTAL KNOWLES CELLS 


a series of radial ribs over the outer edge of C and back 
again to the centre between more ribs, passing finally 
into the top chamber of the furnace at E. Here it is 
heated by an electrical resistance and passes down 
through the catalyst F F into the outer chamber. 
By means of more ribs the flow is directed radially 
over the periphery of the inner chamber, back to the 
centre at J and away through the outlet pipe at K. 
A large number of heat units in the purified gas are 
thus transferred to the incoming gas through the ribs 
and walls, and the whole purifier is well insulated 
against heat losses by lagging the outer case with 
slag wool. 

The purifier is very simple in design and cheap and 
safe in operation. There are no parts to deteriorate, 
and the only cost of running is the very small charge 
for the electric current consumed by the heating 
resistance. The purity of the gases produced is higher 
than can be obtained by any other means, and 
the catalyst is practically everlasting and retains 
its efficiency, provided that none but thoroughly 
washed gas is passed through it. In the event of any 
carelessness the catalyst only requires washing with 
distilled water to recover its efficiency. _ 

Before the gas is passed through the purifier it is 
necessary, however, that any traces of the electrolyte 
which it may have carried mechanically from the 
cells should be removed. This is effected by passing 
the gas through scrubbers packed with hard coke, in 
which it meets with a descending current of water. 
The number and size of the gas washers and of the 
purifiers depends upon the volume of gas to be dealt 
with per hour. It is necessary that both washers and 
purifiers should be designed of sufficient capacity to 
permit a low gas velocity, since otherwise their effi- 
ciency will be lowered and traces of the electrolyte or 


| oxygen will then be found in the purified hydrogen 


gas. 


* Journal Society of Chemical Industry, April 19th, 1922. 
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Institute of Metals. 
No. II.* 


WE continue below our report of the proceedings 
at the Swansea meeting of the Institute of Metals on 
the moraing of the 20th inst. 


WHITE METALS. 

CapTAIN J. CARTLAND presented a paper on ‘‘ White 
Metals,” of which he is the author jointly with Mr. 
A. H. Mundey and Mr. C. C. Bissett. An abstract 
follows. 


In this paper the authors review the manufacture and use of 
white metal for industrial purposes. The composition, mech- 
anical and physical properties of the chief alloys are given. Their 
constitution and microstructure are dealt with only so far as the 
uses and manufacture are concerned. The chief representative 
grades of anti-friction or bearing metal are described, the appli- 
cation of appropriate alloys for particular purposes being indi- 
cated. The effect of overheating or injudicious handling is 
described. Considerable attention is given to the preparation 
and properties of the various classes of printing alloys. The 
characteristics of each grade being given, the necessities of the 
printer and method of employment so far as these alloys are con- 
cerned are discussed. Brief references are made to die casting 


kind met with in these metals it did not seem probable 
that for any length of time the harder crystals could 
stand in relief. An examination of worn bearings 
established the correctness of this criticism. The 
real value of the soft and hard constituents appeared 
to be that the hard constituent was required to give 
adequate resistance to the bearing pressure, and the 
soft constituent to provide a plastic support for the 
hard crystals. It was also probable that a film of the 
softer substance flowed over the hard crystals and 
acted as a mixture with the oil as a lubricant. The 
recent work of W. B. Hardy had thrown a good deal 
of light on that question. 

Mr. A. H. Mundey replied to the discussion. With 
regard to the doubt cast on the composition of the 
metal used in aeronautics, Mr. Bissett was an inspect- 
ing officer of the Aeronautical Department, and was 
quite convinced that the No. | alloy of the paper was 
used. Alloy No. 2 approximated more closely to the 
metal generally used for bearings. It was of high 
hardness value, but it should be borne in mind that 
it was required to withstand “ irregular” stresses, a 
term he preferred to that of “ alternating ’’ stresses. 
The authors had had a fair amount of experience in 


alloys, metals for chemical works castings, solders, &c. 


Sir Henry Fowler congratulated the authors on an 
These white metals were, of 
course, of great importance in aeronautical work. An 
alloy containing approximately 85 per cent. of tin, 
10 per cent. of antimony, and 5 per cent. of copper 
was used almost universally for locomotive and other 


excellent piece of work. 


engine requirements where the metal was subject 
to repetition stresses. That was very near in com- 
position to the No. 2 alloy of the authors. Railway 
engineers also employed in locomotive work an alloy 


which was of nearly the same composition as the 


author’s No. 5, in which the tin was 60 per cent., 
antimony 10 per cent., copper 1.5 per cent., and lead 
28.5 per cent. Another metal used on railways 
was not included in the authors’ list. It contained 
75 per cent. of lead, 13 per cent. of antimony, and 
12 per cent. of tin, and it had the low Brinell hard- 
ness of 19. It had proved satisfactory in practice. 
Reference was made in the paper to the use on rail- 
ways in Central Europe of an alloy containing 80 
per cent. of lead, 15 per cent. of antimony, and 5 per 
cent. of tin, and he was surprised to see that the 
Brinell hardness of this metal was as high as 25. For 
railway work he would have thought a metal with a 
lower Brinell hardness value would have been pre- 
ferred. He was much interested in the authors’ 
explanation of the structure which provided spaces 
in which the oil was held. He knew from bitter 
experience what happened when from any cause the 
eutectic melted away. The inevitable result was 
trouble with hot bearings. He fully appreciated what 
was said in the paper as to the need in works of 
obtaining good temperature control if satisfactory 
use was to be made by engineers of these white 
metals. 

Dr. W. Rosenhain said the white alloys had received 
less attention than they deserved. The paper gave a 
welcome addition to knowledge of the methods used 
in the manufacture of these materials, and he hoped 
that information of a similar character would be 
supplied by other manufacturers. The alloy used in 
aircraft—Sir Henry Fowler had referred to the same 
point—was not the 85: 5: 10, but an alloy of 85:4: 11 
composition. He agreed with the statement that the 
behaviour of these alloys under alternating pressures 
raised an important question of practical engineering. 
Very little was known of the properties of these metals, 
and hardly any engineer could explain why an alloy 
of particular composition was better suited for his 
purpose than another. No data existed connecting 
the antimony, tin, copper ratio with the Brinell hard- 
ness of any wide range of composition, and very little 
was known about the resistance of these alloys to 
alternating stress or shock. Yet these things were 
of the first importance if an extended use was to be 
made of these materials. In the case of type metal 
the question of resistance to abrasion was quite 
important owing to the long runs with stereo plates 
in newspaper printing. The question of mechanical 
strength of the metal was also important to the 
printing trade, as a broken plate on a rotary press 
might cause a delay for which no provision could be 
made in newspaper work. Metallurgists did not yet 
know to what degree changes of composition affected 
the strength of these alloys or how the materials which 
were regarded with favour by practical men produced 
their effect. There was the further question of the 
use of these metals in die casting. That was still an 
industry which was only carried on in a large way by a 
few firms. More information was needed, and although 
manufacturers had their own ideas on the subject, 
users would not always accept the statements of 
manufacturers. What was required in that connec- 
tion was independent definite information as to the 
nature and properties of these white metals, and it was 
satisfactory to know that steps had been taken to 
secure independent and systematic research work 
on the subject. The absence of independent sources 
of information had undoubtedly greatly hampered 
the use of these metals, particularly in die casting. 
With regard to the physics of bearing metals, he had 
always a little doubt of the oil channel theory, 
because when pressure came upon a structure of the 


No. I. appeared September 22nd. 


the employment of bearing metals for engineering 
purposes, and had asked many people for information 
about the metals they were using. They had made 
many tests, and gave the figures precisely as they 
were obtained, the Brinell tests when it was con- 
sidered necessary having been repeated. The metals 
were produced under exactly the same conditions 
as in a works laboratory with regard to temperature 
and conditions of pouring. He quite appreciated the 
fact that engineers wanted more information, particu- 
larly on the subject of tensile strength and crushing 
load, so that they might be able to make an estimate 
of the probable behaviour of the material in service. 
Fairly recent information as to magnolia type metal, 
which was being used in Germany, was now available. 
He fully appreciated all that had been said in the 
discussion. It was up to the metallurgist, he thought, 
to give the engineer more information and put him on 
the right track. Reference had been made to the 
resistance of printing metals to abrasion, and the 
point was of importance. Metals were often over- 
heated in printing works, the cause being frequently 
the absorption of air at high temperatures and the 
difficulty of getting rid of the gas, and for these and 
other practical reasons it was necessary at times to 
alter the composition of an alloy after a deliberate 
choice had been made in the light of the service con- 
ditions. The die-casting problem was a difficult one, 
and for a time recourse would be had to the process 
of trial and error. 

At the termination of the morning session on 
September 20th members were entertained at luncheon 
by the South Wales Siemens Steel Association, the 
Tin-plate Association, the Spelter Association, the 
Copper Association, and the Swansea Chamber of 
Commerce. 

In the afternoon a visit was paid to the new Uni- 
versity College, Singleton Park, which was incor- 
porated by Charter in 1920. The nucleus of the 
College was provided by the advanced scientific 
studies carried on in the Swansea Technical College. 
In the new headquarters in Singleton Park the College 
has a site of great natural beauty on the shores of 
Swansea Bay. The main building was formerly a 
residence of the Vivian family, and provides accom- 
modation for the Faculty of Arts and the Depart- 
ments of Geology and Biology. On adjacent ground 
the erection of new science laboratories is proceeding 
rapidly. The College Department of Metallurgy is 
fairly claimed as challenging comparison with that 
of any of the Universities, and the College should 
possess in the near future a fine group of physical, 
chemical and metallurgical laboratories. A feature 
of the organisation which is being set up is close con- 
tact with the industries of the district. Advisory 
committees, the membership of which includes repre- 
sentatives of the College and of local industries, have 
been established and have already done much to 
bring about the desired degree of co-operation. 
Better than all else, the leaders of the local industries 
have given the College a large measure of financial 
support. 

On the occasion of the visit of members of the 
Institute the metallurgical department was the sub- 
ject of favourable comment. Special attention is being 
given to research work, and although, as already indi- 
cated, the alliance with industrial interests is a very 
close one, those responsible for the policy of the 
department, which has as its head Professor C. A. 
Edwards, are also devoting time and money to inves- 
tigations of a fundamental character. The first group 
of graduates from the College took their degrees last 
March. 

In the evening a reception was held by the Mayor 
of Swansea at the Patti Pavilion, and was very 
largely attended. 


ALUMINIUM ALLOYs. 


A paper by Dr. W. Rosenhain and Mr. J. D. Grogan 
on “The Effects of Overheating and Melting on 
Aluminium,” which was presented by the first-named, 
was the opening item on the agenda when members 
re-assembled at the Llewellyn Hall on September 
2lst. We give a brief summary of the contents of 
this paper below. 





whether certain forms of treatment in the melting and re- 
melting of aluminium would bring about in the metal deteriora- 
tion approximating to the condition generally described as 
“burnt ’ aluminium, It has been stated that exposure to an 
unduly high temperature during melting and also repeated re 
melting of the same material even at ordinary melting tempere- 
tures brings about such deterioration. Both kinds of treatment 
were tried. High-grade aluminium was poured at temperatures 
up to 1000 deg. Cent., and also at the usual pouring temperature 
after heating for some hours at 1000deg. Cent. The castings 
80 obtained were rolled to sheet form and tested in the annealed 
state. No deterioration in the metal could be detected. High- 
grade aluminium and aluminium containing .75 per cent. each 
of iron and silicon were cast to .75in. slabs and rolled to 0. Olin. 
sheet. This sheet was melted and cast and the whole process 
repeated ten times. Test pieces cut from sheet 0.05in. thick 
from each melt gave figures which indicated no systematic change 
in the quality of the metal 


Professor C. A. Edwards said the authors had 
removed some false ideas which had been held with 
regard to the re-melting of this particular alloy. 
He could not speak with any authority on the effect 
of re-melting metal which had subsequently to be 
rolled into sheets, but he had made a number of 
experiments with the same object on metals which 
had to be cast, and in these cases the results were 
the same as those obtained by the authors. The 
difficulty in connection with re-melting was associated 
to a large extent with the stirring, which was often 
too vigorously applied. If the metal was allowed 
to stand the quality was better and the amount of 
dross less. He had noticed that on prolonged standing 
with molten alloys of pure aluminium the dross was 
reduced to a remarkable extent. With regard to the 
temperature of re-melting, he had always thought 
and there was evidence to support the idea—that a 
high temperature for re-melting was an advantage 
if proper care was taken in the subsequent casting. 
High-temperature melting facilitated the rising of 
the dross in the metal, and when it had cooled down 
to the right temperature better results were obtained 
than would otherwise be the case. The chief objec- 
tion as far as sand or chill castings were concerned 
was not caused by re-melting, but to the influence 
of high temperature of casting on the rate of cooling. 
Dr. Rosenhain had referred to the question of oxygen, 
and he would like to know the method adopted to 
estimate the oxygen content. 

Dr. A. G. Gwyer said that the paper would be wel- 
comed by those connected with the aluminium 
industry. The work of the authors had, as Professor 
Edwards said, removed some misapprehensions on 
the methods of dealing with aluminium. What they 
had done was very important from the economic 
point of view, because the utilisation of scrap was a 
very necessary thing. It was, of course, well known 
that in ordinary circumstances repeated re-melting 
brought about a deterioration in quality of the 
material. His own experience suggested that the 
oxygen content of aluminium must be exceedingly 
small, but he joined with Professor Edwards in the 
hope that those working on this subject at the 
National Physical Laboratory would discover a satis- 
factory method of determining the oxygen. With 
regard to Professor Edwards’ observations on casting, 
his experience was that the raising of the metal to a 
high temperature before casting was not necessarily 
bad, but that much depended, as suggested, on the 
rate at which the casting cooled. 

Mr. J. D. Grogan, in a short reply to the discussion, 
said that their experience at the National Physical 
Laboratory with regard to dross was that on re-melt- 
ing the sheet the dross contained a fairly large amount 
of metallic aluminium in a mesh of oxide. In the 
case of metal deliberately overheated the dross took 
an absolutely different form, being very hard and 
black, and consisting of thin laminz parallel with 
the surface and in such a state that it could be torn 
apart. On assay this dross had been found to contain 
over 99 per cent. of aluminium. The question of 
oxygen determination had been referred to, but 
although a number of methods had been tested at the 
National Physical Laboratory, it was an extremely 
difficult subject, and the problem had not yet ‘been 
solved. 

A paper dealing with ‘‘ The Constitution and Age- 
hardening of Alloys of Aluminium with Copper, 
Magnesium, and Silicon in the Solid State,” was pre- 
sented by Miss M. L. V. Gayler. A summary follows. 





The solubilities of copper and magnesium silicide in solid 
aluminium were determined at 500 deg. Cent. and 250 deg. Cent., 
and microscopic examination showed that the solubility of copper 
was reduced from 4.5 per cent. to 2 per cent. at 500 deg. Cent. 
by the presence of 0.7 per cent. magnesium silicide, while 2 per 
cent. of copper reduced the solubility of magnesium silicide from 
1.2 per cent. to 0.7 per cent. at 500 deg. Cent. At 250 deg. Cent. 
both constituents are turned out of solution when only 0.5 per 
cent. of each are present. Brinell hardness measurements were 
made on alloys in which the percentage content of one con- 
stituent was fixed while the other was varied, and which had 
been quenched from 500 deg. Cent. and allowed to age-harden 
at room temperature. The results showed that the age-harden- 
ing of these alloys is due to the difference in solubility at high 
aad low temperatures of both copper and magnesium silicide. 
The maximum amount of age-hardening which it is possible to 
obtain from such alloys depends on the solubility in aluminium 
of both constituents in the presence of each other. Further heat 
treatment of these age-hardened alloys at temperatures higher 
than room temperature cau sed a preliminary softening before 
an increase in hardness ; it was probably due to the process by 
which both compounds tend to come out of solution. 

Derived differential curves of alloys which had been quenched 
but not aged show three critical points ; the lowest point occurred 
at constant temperature, while the temperature of the two upper 
critical points was lowered with increasing copper content ; the 
intensity of the uppermost point varied in a marked degree with 
the copper content. It is suggested that the occurrence of this 
point is due to the precipitation of the copper compound and of 





The work described in this paper was undertaken to ascertain 


the second point to the precipitation of magnesium silicide. 
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Professor Edwards said that the author had pro- 
duced a very useful paper dealing with a complicated 
subject. All those who had dealt with materials con- 
taining more than two elements would realise how 
difficult it was to make determinations of the kind 
outlined in the paper. He would like to know in as 
precise terms as possible what the author's views 
were, because it had a bearing on the general question 
of heat treatment. Did the author hold, for example, 
to the view that the hardening was due to the actual 
precipitation of substances which were previously in 
solution ? “The reason he asked this question was that 
work was now in progress in the Swansea laboratories 
with the object of throwing more light on this interest- 
ing subject. He felt that the methods which had so 
far been adopted did not enable definite conclusions 
to be reached. Microscopical analysis and physical 
tests such as those for hardness would not lead any- 
where. In the paper there were given some heat 
curves of alloys which had previously been quenched. 
It would be of assistance if the meeting could have 
on that diagram a clear indication of the points 
corresponding with the evolution and absorption of 
heat. He would like to suggest a method of removing 
some of the impurities. The compound CuAl, had 
such a high degree of crystallising quality and such a 
low degree of solubility of impurities that it should 
be possible to isolate it in almost a perfect state of 
purity. For copper-rich aluminium alloys such a 
method would be highly important in the study of 
constitution. 

Dr. Rosenhain bore testimony to the extraordinarily 
complicated character of the work which the author 
took up at her own desire with heroic disregard of the 
difficulties involved. She was to be complimented 
on having found at least a track through the wilder- 
ness. There was a distinct discrepancy in the results 
arrived at on this subject between the workers at the 
National Physical Laboratory and those at the Bureau 
of Standards, and the research dealt with in the paper 
had cleared up some of these discrepancies. The view 
held in America was that the hardening of aluminium 
arose from the precipitation of the compound CuAl,, 
and American researchers did not consider the effect 
of magnesium, or take into account magnesium 
silicide. The work in England showed fairly con- 
clusively that hardening was only possible in the 
presence of the compound CuSi. The effect of pro- 
longed heating in first producing a slight softening 
and then hardening was very interesting. This effect 
did not occur in the Y alloy, which was satisfactory 
in view of the use of that alloy in engines. The work 
done confirmed the views generally held upon age- 
hardening. 

Miss Gayler agreed with Professor Edwards that 
microscopical examination would not be very helpful, 
and that the use would have to be made of X-ray 
apparatus. 

The next contribution was that by Mr. J. E. 
Clennell, which was a report to the Aluminium Corro- 
sion Research Sub-committee of the Corrosion 
Research Committee of the Institute. It is sum- 
marised below. 

The object of the investigation described in this report was to 
find a direct method of determining aluminium in presence of 
iron and other impurities. The phosphate method was rejected, 
as it had been found that the precipitates obtained showed vary- 
ing proportions of alumina and phosphoric acid. The ammonia 
method of precipitating aluminium as hydroxide was likewise 
rejected owing to the difficulties of filtering and washing the 
precipitate and obtaining it free from impurities. Experiments 
were made on the methods described by previous investigators, 
in which aluminium is precipitated as hydroxide by alkali 
nitrites, by phanyl-hydrazine and by a mixture of iodide and 
iodate of potassium, but more satisfactory results were obtained 
by precipitation with alkali thiosulphates. It was found in 
nearly all cases that the a of precipitate exceeded the 
theoretical amount calculated from the aluminium known to be 
present. This excess was traced to the presence of small quan- 
tities of absorbed substances, notably salts of iron and sulphates, 
probably of aluminium, which could not be removed by prolonged 
washing. Substitution of ammonium thiosulphate for Fn 
employed sodium salt did not reduce the excess. A method was 
finally evolved whereby iron was practically eliminated and 
other impurities reduced to a minimum. This method consists 
in passing sulphur dioxide through the slightly ammoniacal 
solution, precipitating in dilute, faintly acid, boiling solution 
with sodium thiosulphate with addition of dilute acetic acid, 
washing by decantation with hot | per cent. ammonium chloride, 
filtering and washing with hot water. Iron, zinc, manganese 
and magnesium in ordinary amounts do not interfere, but when 
the first two are present in large quantity a double precipitation 
is necessary. The method was successfully applied in experi- 
mental work carried out for the Corrosion Research Committee 
on the oxidation of aluminium amalgam. 


Professor H. C. H. Carpenter said that as that was 
the first report which had been presented to the 
Sub-committee a word of explanation as to how the 
work came to be undertaken would be of interest. 
Some time ago a request came to the Committee from 
the Air Department that a research into aluminium 
alloys should be undertaken, and it was decided to 
delegate the matter to a special sub-committee. The 
work was divided into two parts, and was carried on 
under the general supervision of Dr. Bengough, with 
whom were associated Mr. Stuart and Mr. Clennell. 
A report on one branch of the subject by Mr. Stuart 
had been circularised to the Air Ministry and other 
Government Departments which were interested. 
Mr. Clennell had worked out some of the conditions 
under which satisfactory results could be obtained ; 
but the work was only in the beginning, and the 
Committee was up against the difficulty which was 
referred to in the report of Dr. Bengough of matter 
in the colloidal condition. 


method quite as accurate as the oxide method. There 
was a wide field for the organic chemist to come to 
the assistance of those engaged in the work. He 
believed the organic chemist might discover some- 
thing which would be of great advantage to metal 
research workers, and he hoped that that suggestion 
would meet with a favourable response, and that 
chemists would look up their records with the object 
of discovering a compound which would do for alumi- 
nium and zine what was required. It was intimated 
that a reply to the discussion would be made by 
correspondence. 

The last paper taken at the morning session was 
that on “ The Copper-rich Aluminium-copper Alloys,” 
by Mr. D. Stockdale, which was briefly presented 
by the author. A short summary follows :— 


The structures of the alloys of copper with aluminium up to 
20 per cent. of aluminium have been investigated by the author, 
who used the thermal data supplied by a study of the cooling 
curves of the alloys and by quenching experiments in conjunction 
with microscopic examination in order to obtain the equilibrium 
diagram more exactly. He discredits the opinion that the 
addition of small quantities of aluminium to pure copper raises 
the freezing point of that metal, and shows that the minimum 
in the liquidus curve at 1031 deg. Cent. with 8.3 per cent. of 
aluminium is a true eutectic pomt. A small arrest point at 
1017 deg. Cent. with alloys containing between 16.5 and 18 per 
cent. of aluminium has been discovered, but there is no indication 
of a minimum in the liquidus at about 16 per cent. Copper at 
1000 deg. Cent. can hold only 7.4 per cent. of aluminium in 
solid solution ; at 500 deg. Cent. and at lower temperatures it 
can hold 9.8 per cent., although to obtain such an alloy a long 
annealing is required. 


Professor Edwards said the question raised by the 
author had been investigated by Professor Carpenter 
and himself a good many years ago, and what had 
now been achieved followed the lines he would have 
expected. He was not quite sure whether Mr. Stock- 
dale’s interpretation of the eutectic at 8.3 was 
correct. It was not easy to get instantaneous quench- 
ing even in small specimens from the high tem- 
peratures involved. 

Professor Thomas Turner congratulated the author 
on the work he was carrying out. It was desirable 
that practical investigations should be conducted on 
alloys containing from 7 to 10 per cent. of aluminium, 
and during the past session work in that direction 
had been undertaken in the Birmingham laboratories 
by Mr. Reader. The effect of rates of cooling, anneal- 
ing, &c., tensile properties, hardness and density and 
other qualities of that commercial series of alloys 
had been examined. A paper dealing with the work 
had been written, and it would have been an advan- 
tage if it could have been discussed in conjunction 
with that of Mr. Stockdale. He hoped an opportunity 
would be presented of discussing the research before 
the Institute at a later date. 

Dr. Rosenhain commented on the fact that the 
author, in dealing with the vexed question of the 
nature of a solid solution, took the view that a definite 
compound must be the basis of such a solution. That 
opinion was no longer tenable. There was so much 
information in the eighth report of the Alloys Research 
Committee on the whole subject of these alloys that 
it was remarkable that more use had not been made 
of that report. The information contained in it had, 
he believed, immense possibilities. It should not be 
forgotten that these alloys had the property of resist- 
ing corrosion under certain ¢ircumstances in a very 
marked degree, and because of this property the 
French Government was using the alloys for coinage. 
Sir Henry Fowler said that engineers wanted more 
light on the subject of these alloys, which, he believed, 
might find many applications in the engineering 
industries. A great deal of information had been 
collected, but it was buried in the transactions of 
technical institutions and forgotten. It was not the 
fault of the engineer. Aluminium was cheaper than 
tin at the present time, and engineers would use that 
metal if it could be shown that it possessed advan- 
tages. It would seem that there was something still 
lacking in regard to the co-ordination which ought 
to exist between the user and the scientist, and he 
hoped that some good might result from the dis- 
cussion before the Institute. 


Visirs TO WoRKs. 


The afternoon was devoted to visits to works in the 
Swansea district, different parties proceeding to the 
British Mannesmann tube works; King’s Dock 
works of Messrs. Baldwin; Grovesend steel and tin- 
plate works ; the steel, tin-plate and sheet works of 
Messrs. W. Gilbertson and Co., Pontardawe ; works 
of Messrs. Williams, Foster, Pascoe, Grenfell and Co. ; 
Messrs. Vivian and Sons’ copper works; and the 
works of the English Crown Spelter Company. 

The Hafod Works of Messrs. Vivian go back to the 
year 1810, but during recent years they have been 
modernised and extended, and a comparatively recent 
innovation is the installation at the lead works of the 
Lodge electrical fume deposition system. The 
Landore works of the British Mannesmann Tube 
Company have been owned by an entirely British 
company since the year 1916, and it is an interesting 
historical fact that it was on the adjoining site, which 
is now occupied by one of the Baldwin steel works, 
that Dr. Siemens conducted his investigations and 
installed the first furnaces to produce steel on a com- 
mercial scale by the open-hearth process. 

The Middle Bank works of Messrs. Williams, Foster 
and Co. are recalled as those where Mr. G. F. Muntz 





Mr. Seymour Pile said he had found the phosphate 





completed the invention of the process of manufacture 








of yellow metal. At the English Crown Spelter Com. 
pany’s works a feature of interest was the new furnaces 
which have been built on the system patented by Mr, 


Ruck, the works manager. When these furnaces 
were put in operation a plant was added to produce 
acid from the sulphur driven off as a by-product in 
the roasting of the ores, which had hitherto gone to 
waste. A modern pottery was also added to the estab- 
lishment. 





Traffic of the Panama Canal. 


AccorviIne to an official report, traffic through the 
Panama Canal during the fiscal year ending with June 30th, 
1922, was as shown in the table below : 


1922. 1921. 
Number of ships, total . . 2,736 . 2,892 
East ward aie gi 1,337 .. 1,421 
Westward .. fh . _ 1,471 


Net tonnage, total . . 11,417,459 11,415,876 


East ward 5,013,287 5,674,974 
Westward : 6,404,172 5,740,902 
Tons of cargo, total 10,884,910 11,599,214 


East ward 5,388,976 5,707,136 
Westward . 5,495,934 .. 5,892,078 
Warships, total =. ms a. 28 16 


The greatest volume of traffic moving over any trade 
route was that between United States coastwise ports 
2,562,527 tons of 2240 lb.—-and this was divided about 
equally between eastbound and westbound cargo. Rank. 
ing second to the coastwise route was that between the 
United States and the Orient—or the Far East—-with 
2,031,487 tons. In fact, the westbound cargo traffic 
through the canal on this route exceeded the westbound 
United States coastwise traffic by 450,000 tons, and was 
more than five times as great as the cargo tonnage of any 
of the other trade routes. On the other hand, cargo from 
the Orient to the United States passing through the canal 
was less than in 1921 and ranked seventh of the eastbound 
trade routes. The reason assigned for this difference in 
east and west movements is that many of the outbound 
vessels from United States ports return by way of the 
Suez Canal, since the round-the-world cruise affords a 
better opportunity for picking up return cargo than would 
be afforded by a return voyage across the Pacific. 

Third among the trade routes through the canal was 
that between European ports and the west coast of the 
United States—1,488,879 tons. This also is a one-sided 
route, with the bulk of the traffic moving from the Pacific 
to the Atlantic. Fourth was the route between Europe 
and the west coast of South America, with 946,931 tons. 
This traffic was a decrease of 30 per cent. from that of 
1921, the decrease being mainly in the exports from South 
America. Fifth was the route between the east coast of 
the United States and the west coast of South America, 
with 793,123 tons. In this case there was a decrease of 
nearly 60 per cent. from the traffic of the preceding year, 
the decrease being mainly in United States exports. 
Although the drop in the nitrate trade, adverse exchange 
rates and the general business depression were the main 
causes of this decrease, the South American trade with 
Europe did not show such a great decrease. 

Sixth in the list of main trade routes was that between 
Australasia and Europe—741,433 tons. This traffic also 
showed a decrease from 1921, more particularly in the east - 
bound movements, the westbound traffic showing very 
little decrease. On this route, however, the determining 
factor in causing a vessel to select the Cape Horn, Cape oi 
Good Hope, or Suez Canal route for the return trip might 
be the cost of bunker coal, national interests, or oppor- 
tunity for taking additional cargo or passengers at ports 
of call. Seventh in the list was the route between the west 
coast of Canada and Europe and the east coast of the 
United States. Traffic on this route totalled 509,825 tons, 
or a great deal more than the preceding year. Last of the 
main trade routes was that between the east coast of the 
United States and Australasia, with 334,047 tons, equiva- 
lent to a decrease of about 50 per cent. on the tonnage of 
1921. 

For a variety of miscellaneous trade routes, including 
those between ports of the United States, Mexico and 
Central and South America, the cargo tonnage aggregated 
about 1,400,650 gross tons. 

The preponderance of westbound traffic is due largely 
to the fact that many ships for Australasia and the Orient 
find it more advantageous to return by some other route. 
There was also a marked decline in tonnage from the 
western ports of South America. It is only within the past 
two years that the volume of westbound traffic has 
exceeded that of the eastbound traffic, and only within the 
first six months of 1922 did this difference become so 
striking. In the earlier years of the canal the eastbound 
traffic was the greater, and the aggregate traffic passing 
through the canal during the eight years since it was 
opened shows that the eastbound slightly exceeds the west- 
bound traffic. 

The average ratio of cargo tonnage to net tonnage for 
all cargo vessels passing through the canal during the fiscal 
year was 0.95 cargo ton—of 2240 lb.—to 1 net ton, or 
1.06 if vessels in ballast are excluded. Similarly, the 
eastbound ratio was 1.07 or 1.16 respectively, and the 
westbound ratio was 0.86 or 0.98 respectively. 

From records of the vessels passing through the canal 
it is computed that the average size for westbound vessels 
was 378}ft. in length, with 50}ft. beam, and a draught of 
21}ft. For westbound vessels the average was 373ft. in 
length, 50ft. beam, and 21}ft. draught. The largest 
cargo steamers were the American iron ore boats Marore 
and Bethore, each 550ft. in length. The greatest draught 
was that of the Bethore, 324ft. Cargo boats of greatest 
beam were the State Line steamers of the United States 
Shipping Board, varying from 72ft. to 72ft. 3in.. The 
largest vessel to pass through the canal during the fiscal 
year, however, was the United States battleship Nevada, 
608ft. long and 97ft. beam. 

With regard to nationality, American ships were most 
numerous, numbering 1095 out of a total of 2736. They 
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45 per cent, of all cargo. Vessels of British registry rank 
next, numbering 935; they represented 33 per cent. of all 
tonnage and carried 30 per cent. of all cargo. Japan 
ranked third with 189 vessels, representing 8 per cent. of 
total tonnage and carrying 10 per cent. of all cargo, the 
Japanese tonnage showing an increase of 40 per cent. over 
the preceding year. Fourth on the list were Norwegian 
vessels, 113 in number, representing 3.3 per cent. of total 
tonnage as compared with 4.8 per cent. for 1921. A tabu- 
lation of traffic nationalities is given below for the fiscal 
year ending with June, 1922, and for the eight years of 
canal traffic. 


Ships and Cargo of Panama Canal Traffic. 


For 1922. 


For eight years. 


Cargo, 


No. of Cargo, No. of 
ships. tons. ships. tons. 
United State 1095 4,950,519 5,861 | 24,030,335 
British 935 3,329,861 5,572 | 21,555,924 
Norwegian 113 408,268 1,014 4,112,451 
Japanese 189 1,044,515 686 4,047,034 
Chilean 53 46,182 551 846,154 
Danish 53 272,779 386 1,836,831 
Dutch 66 290,573 308 1,390,427 
Peruvian 60 64,370 462 783,999 
French 51 139,463 324 901,675 
Swedish 35 141,448 180 815,691 
Spanish 9 23,701 130 384,861 
Italian 20 38,851 8u 168,330 
Miscellaneou- 7 134,380 281 504,696 
Totals 2736 «810,884,910 | 15,835 | 61,348,406 





Flood Discharge and the Dimensions 
of Spillways in India. 


GEORGE BRANSBY WILLIAMS, M. Inst. C.E., 
Chief Engineer, Public Health Department, Bengal. 


By 

7 UnReLIABILITY OF Existinc FoRMUL. 

MAXIMUM, minimum and average run-offs from 
catchment areas in different parts of the world have 
formed at various times the subject of investigation 
by hydraulic engineers, and several empirical formulz 
have been devised for the purpose of indicating the 
yield that can be depended upon during periods of 
drought, and the maximum discharge it may be 
necessary to deal with in exceptional rain storms. 
The factors determining the amount of the discharge 
from catchment areas are so numerous and vary so 
greatly in different countries, and even in different 
places in the same country, that it is clearly impos- 
sible to devise any formula for run-offs that can be 
applied except within very narrow limits. The most 
that can be expected from such a formula is that it 
may, under specific meteorological and physical 
conditions, be sufficiently accurate to enable the 
engineer, who may require to use it, to feel confident 


writer's opinion they are of little theoretical value. 
The utmost that can be said of them is that waste 
weirs designed on the basis of these formule have 
usually successfully discharged the maximum floods 
that they have been called upon to deal with. This 
is at the best an unsatisfactory and negative result. 
Moreover, in tropical countries, like India, where 
downpours of rain, which are so far in excess of any- 
thing previously recorded as to upset all calculations 
based on these records, may occasionally occur, the 
fact that waste weirs designed in some places from a 
general formula have proved adequate for a number 
of years is not conclusive proof that the same formula 
applied to some other place would give equally satis- 
factory results. The engineer who is faced with the 
problem of designing works for impounding surface 
water must, in fact, to a great extent start his investi- 
gations from first principles in each case. 


ABNORMAL FLoop at TANSA. 


As an example of an abnormal flood, the maximum 
recorded at the Tansa Waterworks, Bombay, may be 
quoted. This was about 2,100,000 cubic feet per 
minute, which is equivalent to a little over lin. of 
rainfall per hour over the whole watershed area of 
53 square miles. When it is considered that in order 
to raise the level of the lake to the maximum height 
of 3.1ft. above the crest of the weir, to which it 
attained, the storage of the reservoir had to be 
increased by 600 million cubic feet, and that this 
quantity is in itself, without taking into consideration 
the water which in the meanwhile had escaped over 
the weir, equal to nearly five hours’ run-off at the rate 
of lin. of rainfall per hour, the magnitude of the 
flood will be appreciated. 

PROPOSITION. 


Mr. CHAMIER’S 


In a paper published in the ‘‘ Minutes of Proceed- 
ings’ of the Institution of Civil Engineers, 1891, 
Vol. exxxiv., page 313, Mr. Chamier enunciated the 
following principle with regard to maximum run-offs : 

The maximum flood will generally be produced 
by the greatest possible rainfall of a duration corre- 
sponding to the length of time taken for the water to 
reach the point of discharge from the most distant 
point of the watershed. This hypothesis may 
accepted, and it follows that in order to discover the 
maximum possible flood from any catchment area, it 
is necessary to know three things. (1) The period of 
concentration of flow from the land within the water- 
shed ; (2) the maximum possible rainfall during that 
period ; (3) the percentage of that rainfall to be 
allowed for. 


be 


PeRiop oF CONCENTRATION OF FLOOD. 


As regards (1), the writer has adopted the following 
formula for catchments of approximately circular 
shape 
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not be so excessive as to lead to a serious mistake in 
design, and that such error will be on the safe side. 
FoR Maximum RwuN-orrs. 


ExisTiInc FormMvuLz 


This remark applies especially to formule repre- 
senting maximum flood discharges. The importance 
of accurately estimating these does not need empha- 
sising, and no apology is required for setting forth the 
results of investigations, which may assist in the 
elucidation of this subject. The writer, during a long 
professional career, has devoted a good deal of time 
to the study of this question, and in this article pro- 
poses to discuss the problems connected with flood 
discharge and weir capacity in India from a practical 
engineering point of view. 

The usual formule for maximum flood discharge 
are of so vague a character, containing coefficients 
which in most places are a matter of mere guesswork, 
and disregarding many factors on which the extent 
of the flood must obviously depend, that in the 





When a = Area of catchment in square miles. 

t = Time of concentration in hours. 

h =Average”*number of feet fall per 100ft. 
from the edge of the watershed to the 
outfall. 

This formula gives a somewhat more rapid con- 
centration than actually takes place in most instances, 
but such inaccuracy as there is is on the right side. 
In the case of a watershed of irregular shape, the 
figures obtained from the formula must be multiplied 


by the ratio > , where / is the greatest distance from 
the edge of the watershed to the outfall, and d the 
diameter of a circular watershed of the same area. 
In this case h represents the average fall per 100ft. 
along the greatest length of the watershed. Dia- 
gram Fig. 1 shows graphically the curves of period of 
concentration from circular watersheds up to 90 square 
miles for average shapes of catchment area of */j 99, 
1 109 and ?/,9, calculated according to the above formula. 


2 hrs. 








Maximum Possisie Inrensiry or RAINFALL. 


Properly speaking, to frarne an accurate hypothesis 
as to the maximum possible intensity of rainfall at 
any place during any period, it would be necessary to 
examine a large number of records of automatic 
rain gauges. The number of such gauges in India is 
limited, and it is therefore necessary to depend 
partly on such observations of exceptional down- 
pours as have been made at rain gauges of the ordinary 
type. As a general rule, it may be said that the 
greater the mean annual rainfall the higher the figure 
for the maximum possible intensity. Although this 
statement is not strictly accurate in all cases, it is 
obviously true in its widest application, for there are 
many places in India where the rainfall in one day may 
exceed the rainfall for the whole year in drier parts of 
the country. 

As a general guide, the writer considers that the 
following may be taken as the maximum possible 
intensity of rainfall for different periods classified 
under three headings, according as the mean annual 
rainfall is 30in. to 60in., 60in. to 100in., or over 100in. 
In Eastern India, which is the part of the Empire 
with which the writer is chiefly concerned, a mean 
annual rainfall of less than 30in. does not come into 
consideration. 


Mazimum Rate in Inches per Hour. 
Mean annual! rainfall. 


Duration of Bet ween Bet ween Over 
storm. 30in. and 60in. 60in. and 100 in. 100in. 
5 minutes 6 9 12 
15 minutes 4h 7 10 
30 minutes 3} 54 s 
45 minutes 3 4) 6 
1 hour 2} 34 5 
1} hour 1} 24 34 
2 hours 1% 2 2} 
3 hours 1 1} 24 
6 hours } 1} 2 
12 hours 4 i Fs 


are shown graphically by the curves 
9 


These figures 
in Diagram Fig. 
PERCENTAGE OF RUN-OFF DURING STORMS. 

The remaining factor to be considered is the maxi- 
mum percentage of rainfall that must be allowed for 
as run off during the period of concentration. This 
is not easy to estimate with any degree of accuracy. 
If an automatic flood recorder studied in con- 
junction with the rainfall record on the watershed 
from which the discharge comes, a point that 
clearly emerges is that rainfalls of similar dura- 
tion and intensity produce very different dis- 
charges on the same catchment area at different 
times. This, of course, is only to be expected, 
for the rate of run-off depends, not only on 
the rate of precipitation, but also on the condition 
of the ground when the storm commences. In India 
the condition of the hard frozen ground does not 
need to be considered, nor, except in the Himalayas 

where the snow deposits cannot affect the flood 


1s 


Shrs. 


Shrs. 
DURATION OF RAINSTORM 


4 hrs. 


FIG. 2 


discharge of any but very large catchment areas 
need the question of melting snow be taken into 
account. The proportion of the run-off, therefore, 
depends on the character of the soil, the slope of the 
ground, the type of vegetation and the extent to 
which the soil is saturated. In the case of very flat 
land, used for rice cultivation, the ground may be 
completely saturated, and a heavy downpour of 
rain may only have the effect of raising the level of 
the water standing on the fields. 

Mr. Chamier, in the paper previously referred to, 
has given figures for the percentage of run-off from 


different types of watersheds during the period of 
flood concentration, and these may be taken as 
applying, with some modification, to India. 
figures given below are the percentages of the rainfall 
that will, under the most favourable conditions for 
surface flow, run off from any area during the actual 
period of the storm. 
explanation. 


The 


This requires some further 
If the rain falls for a sufticiently long 
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time for the period of concentration from the water- 
shed to have been reached, the percentage shown 
will be the maximum that under any circumstances 
will have run off from the place where it fell during 
that period. This statement does not mean that this 
percentage will have reached the outfall, for that 
would obviously not be the case. Nor does it mean 
that this percentage is the total percentage of the 
rain that is eventually discharged. The effect of a 
storm continues for many hours or days after the 


rain has ceased. The length of time during which 
the effects may be noticeable varies in accordance 
with the nature, of the catchment area, and also in 
the same catchment area at different times. An 
examination of an automatic recorder for a period of 


five years on a weir at the outfall of a catchment area 


of 4 square miles showed that in the case of floods of 


similar intensity, the period that elapsed before the 
effect of the storm disappeared varied from four 
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FIG. 3 


times to fifteen times the period of the rise of the 
flood. 

The following may, in the writer’s opinion, be taken 
as the maximum percentage of run-off from catch- 
ments of moderate size—under 100 square miles- 
during the period of flood concentration :— 


Per cent. 
Flat land in the delta area of Bengal 10 to 20 
Undulating laterite ground ; 25 to 45 
Wooded hill slopes ee se es 40 to 60 
Mountainous and rocky country 60 to 80 


The latter figures apply to hill stations like Dar- 
jeeling and Kurseong, where heavy storms frequently 
take full effect almost instantaneously, and the 
discharge ceases as abruptly as it commences. 


EXAMPLE OF AN EscarpeE WEIR FROM A RESERVOIR. 


! From the point of view of the engineer engaged in 
designing a dam for an impounding reservoir, the 
question of flood discharge mainly affects the length 
of escape weir to be provided, and in considering this 





this, or, say, .9in. per hour, flows off during the 
24 hours. This is therefore the maximum rainfall 
that has to be dealt with. The next proceeding is to 
determine the curve of discharge during the period 
of flood concentration. This is again a matter that 
cannot be dealt with mathematically, and, in fact, 
a conclusion can only be arrived at on the basis of a 
hypothesis which is obviously not strictly correct, 
but which will give results which may be accepted as 
sufficiently accurate for practical purposes. If it 
is assumed that all the water from the catchment 
area is travelling towards the outfall at a uniform 
velocity, it follows that at the end of any time ¢ 
the area from which water is flowing will be that part 
of the watershed inside a radius r, described from the 
outfall as centre, which is to the maximum length of 
the watershed as ¢ is to 2} hours. In the example 
under consideration, it has been assumed that the 
watershed is circular, so the water discharged will 


be that within the radius r = D in the Diagram 


Fig. 3. 
In this case the diameter of the circle of an area of 
10 square miles is 3.57 miles, so at the end of ¢ hours 
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the area from which water is flowing into the reservoir 
is that enclosed by a radius r = 1.43 ¢ miles. 

In Diagram Fig. 4 the curve A B C shows the rate 
of run-off from the imaginary watershed throughout 
the period of the flood. The ordinates of the curve 
during the period of the rise of the flood are obtained 
from Diagram Fig. 3. After the apex its shape can 
only be approximately guessed. The rate of diminu- 
tion of the flood is, however, only material to the 
calculation of the weir length for a comparatively 
short distance from the summit, but it is shown in 
the diagram for the complete cycle of the storm in 
order that the course of events may be clearly followed. 
Records of floods usually show a curve descending 
comparatively slowly at first, then more steeply, 
and finally flattening out. 

In the hypothetical case under consideration, it 
is assumed that the surface area of the reservoir is 






of these must during the first period obviously be 
equal to the total run-off. As the water in the 
reservoir rises and the run-off from the watershe4 
diminishes, a time arrives when the latter equals 
the discharge over the weir. From this point onward, 
the run-off is equal to the difference between the weir 
discharge and the quantity taken from storage. This 
is clearly shown in Diagram Fig. 4, in which curve 
AEC represents the rate of discharge over the weir, 
and A G C the level of the water over the weir to the 
scale shown, throughout the period of the storm. 
The curves ABC and AEC intersect at D four 
hours after the commencement of the storm. Areas 
ABDE and DCF are equal, representing the 
quantity added to the reservoir storage durinz the 
first period and taken from it during the second perio | 
respectively. The maximum level reached by the 
water in the reservoir would be 2ft. 6in. over the 
weir crest. 
CONCLUSION. 


This method of arriving at the length of escape 
weir required may not be considered scientific, but 
one of the writer’s objects in writing the article is to 
show that no purely mathematical solution of the 
problem is possible. In the case of every impounding 
reservoir and its watershed, new features appear 
which require examination in the light of first prin 
ciples. It must be added that the writer's experience 
of problems, of the character dealt with in this 
article, are mairily confined to India, but the methods 
of investigation adopted in this article could be 
equally well applied to similar questions in any 
country. 





ROAD WORKS TO ASSIST UNEMPLOYMENT. 


W8HILsT at the present time a considerable amount o/ 
work for unskilled labour is still being provided by the 
road improvement schemes started during the past twelve 
months, the Ministry of Transport has under considera 
tion the possibility of further alleviating unemployment 
during the coming autumn and winter months by the 
initiation of fresh schemes. In dealing with the problem, 
the Ministry's aim is to select schemes which will not only 
provide work for the unemployed, but will also meet 
urgent public needs in the matter of transport. It should 
also be noted that the building of roads indirectly stimu- 
lates industry in quarries, steel works, &c. 

Without giving unnecessary details, it is difficult to 
indicate the scope and nature of the Ministry’s plans, but 
some idea can be formed from the comprehensive arterial 
road schemes now in progress in and around London, to 
which notice has recently been drawn in many quarters. 
Similar works, on a somewhat smaller scale, are in progress 
throughout the country, and are no doubt familiar to 
persons living in large provincial centres of population. 
In brief, the Ministry aims at providing better facilities 
by building the new approach roads urgently required by 
the increase in traffic, constructing circular or by-pass 
roads, so that traffic may avoid congested areas, and im- 
proving or widening the larger thoroughfares of the 
country. 

The programme for the coming autumn and winter 
months is not yet complete, but some idea of its magnitude 
can be obtained from the fact that the Ministry has under 
consideration works involving an expenditure of £7,000,000. 
Included in these schemes are such works as :—(1) Ring, 
by-pass or approach roads at Sunderland, West Hartle- 
pool, Newport, Leeds, Stanford le Hope, Portsmouth, 
Dundee, &c. (2) New roads between Newcastle and Tyne- 
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the moderating influence of the storage in the reservoir 
between the ordinary top water water level and the 
maximum flood level must be taken into account. 
In order to illustrate the practical application of the 
foregoing proposition, a concrete example may be 
taken. Assume a reservoir with an area of 10 million 
square feet at top-water level taking the discharge 
from a catchment of 10 square miles, consisting of a 
fairly rapidly sloping valley surrounded by wooded 
hills. The average gradient from the furthest end 
of the catchment area to be 1/99, and the latter 
approximately circular in shape. The mean annual 
rainfall to be between 60in. and 100in. 

Referring to Diagram Fig. 1, we find that the period 
of concentration in a catchment area of this size 
and description is 2} hours. From Diagram Fig. 2 it 
appears that the maximum intensity of rain that can 
be expected to continue for this period is 1.95in. 
per hour. It may be assumed that 45 per cent. of 











TIME FROM COMMENCEMENT OF STORM IN HOURS 


FIG. 4 


10,000,000 square feet, and that this remains constant 
for 2ft. or 3ft. above normal top water level. The 
writer's practice has been to arrive at the length of 
weir required by assuming a length, working out the 
result graphically, and if the assumed length is not 
found satisfactory, altering it. Diagram Fig. 4 shows 
the discharge over a 300ft. weir, the quantity added 
to storage during the first part of the storm and taken 
from it during the second part, and the depth of the 
water over the weir throughout the period. The 
discharge over the weir calculated by the Francis 
formula Q = 3.331 H?! is shown in Diagram Fig. 5. 
The method of arriving at the quantity of water 
discharged over the weir, and that added to storage 
is to divide the period of the flood into short intervals 
of time, and ascertain for each interval the depth to 
which the water will have risen at the end of the 
interval to correspond with the quantity added to 
storage and the discharge over the weir. The sum 
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mouth, Headingly and Moortown, Middlesbrough and 
Redcar, &c. (3) Widening of important roads, e.g., Cow- 
bridge-road, Cardiff ; Penzance to Land’s End ; Chester 
to Birkenhead ; Beverley-road, Hull; Barrow to Ulver- 
stone; Cardiff-road, Merthyr Tydfil ; Greenford-road, 
Middlesex ; Tavistock-road, Plymouth, &c. 

On the certificate of the Minister of Labour that serious 
unemployment riot otherwise provided for exists in the 
areas concerned, the Minister of Transport has already 
given general approval to works estimated to cost approxi- 
mately £1,500,000, and in these cases the detailed examina- 
tion of the proposals and negotiations for the acquisition 
of land are being pressed forward. Other schemes are 
also being examined, the largest and most important o! 
which is a proposed new road between Manchester and 
Liverpool. A provisional estimate indicates that this 
road would cost about £3,000,000. The work would be 
suitable for unskilled labour, and would therefore relieve 
the distress prevailing in the neighbourhood. In addition, 
the construction of she road would solve one of the greatest 
traffic problems in the country. 
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Sewage Extensions at Sheffield. 


LN our issue of January 27th we gave some account 
of the new process of bio-aeration invented by Mr. 
J. Haworth, the chief chemist and general manager 
of the sewage disposal department at Sheffield. The 
large-scale experimental plant, having a dry-weather 
capacity of half a million gallons daily and a storm 
capacity of three times that amount, has now proved 
so successful that the work of converting the whole 
of the existing plant has been started. The twenty- 
four existing contact beds, each half an acre in extent, 
will be converted into twelve bio-aeration units, 
capable of dealing with a dry-weather flow of sewage 
of 15 million gallons per day, and up to three times 
this volume during storm periods. At the present 
time two of the new units are under construction, 
and are expected to be completed by the end of 
March. Each unit consists of one aeration tank and 
a series of nine settling tanks. The complete conver- 
sion scheme will be spread over from eight to nine 
years, and the estimated cost is approximately 
£250,000, which represents only one-half the capital 
outlay for an alternative scheme giving equal purifica- 
tion results. The area of land occupied is only 
one-sixth, 


The New Cowlyd Dam. 


rae opening of the new dam at the Cowlyd water 
works by Sir John Snell, which took place last week, 
marks a further stage in the development of water 
power in North Wales. The dam was constructed by 
the Aluminium Corporation, Limited, under agree- 
ment with the Conway and Colwyn Bay Joint Water 
Board, with the object of increasing the storage 
capacity of the company’s concentration reservoir 
which supplies the turbines at the Aluminium Works. 
Although constructed by the Corporation and main- 
tained by it, the Water Board controls its own outlet 
and is entitled to draw off all the water it requires. 
The dam is formed of earthwork, with an inner core 
of Portland cement concrete carried down to im- 
pervious strata. It has a total length of about 450 
yards, with a maximum width at the base, of 216ft., 
and a maximum height above the original ground 
level of 45ft. At its lowest point the core wall was 
taken down to a depth of 50ft. below the original 
ground level. When the lake is full, the dam will 
impound 3110 million gallons of water. The work 
has been carried out by Sir R. McAlpine and Sons, 
under the supervision of the consulting engineers to 
the Aluminium Corporation, Sir Douglas Fox and 
Partners, and Mr. C. F. Farrington, engineer to the 
Water Board. 


Kirkintilloch Nickel Works. 


THE announcement has been made that the works 
of the Nickel Manufacturing Company at Kirkin- 
tilloch, near Glasgow, are to be closed down per- 
manently. These works, which belong to a French 
company, have been in operation since 1882, and 
were engaged in the smelting of nickel ore, which 
was mined in New Caledonia and transported to 
Glasgow in sailing ships, which were a familiar object 
in Glasgow harbour. The products of the Kirkin- 
tilloch works were used, it is stated, largely for the 
making of armaments. Since the Armistice the 
demand for nickel has decreased to such a small 
figure that the works for a long time have been 
practically at a standstill. The company proposes 
to carry out smelting operations at the mines in New 
Caledonia and to dismantle the Scottish works. 


A Sudan Irrigation Scheme. 


THE contract for an extensive scheme of irrigation 
in the Sudan which, it is announced, has been secured 
by S. Pearson and Sons, is said to involve an expendi- 
ture of over three million pounds, and is one of the 
largest contracts placed with a British firm during 
recent years. The scheme, it is stated, will include 
the building of a dam across the Blue Nile, nearly 
two miles in length, and will also involve the con- 
struction of about 650 miles of canals and drainage 
works. When the work is completed, the area brought 
under irrigation will be between 3000 and 4000 acres, 
and will be used for cotton growing. It is expected 
that the work will begin at an early date and will 
occupy about three years. A considerable amount of 
steel work and engineering material will be required 
and both native and skilled British labour will be 
employed. The work will be under the personal 
supervision of Mr. F. T. Hopkinson, a director of the 
firm, and an office in Cairo will be opened. 


German Built Ore Carriers for America. 


FuRTHER to the note in the Journal of last week, 
regarding the placing of an order with the Deutsche 
Werft Hamburg for two 20,000-ton ore-carrying 
motor ships, a further statement has been made by 
Mr. Dan Brostrém, which throws light on the com- 








petition of German shipbuilders. Mr. Brostrém, who 
is chairman of the Swedish shipbuilding firm Géta- 
verken, states that offers were obtained from British, 
German, Danish and Swedish shipbuilders, and he 
caused investigations to be made as to whether one 
or both of the ships could not be constructed in 
Sweden. Owing, however, to the exchange con- 
ditions, the German tender was so much lower than 
either the British or Swedish offers that competition 
was out of the question. The price quoted by the 
Gétaverken was found to be fully comparable with 
the lowest British tender. The result of the examina- 
tion of recent tenders would seem to indicate that 
German competition is most severe in the case of 
exceptionally large vessels, such as those now con- 
tracted for ; for smaller ships it is found that German 
competition is on the whole not so discouraging. 


The Loss of a Destroyer. 


On the 25th inst. the Secretary of the Admiralty 
announced that his Majesty's destroyer Speedy had 
been sunk in the Sea of Marmora, after collision with 
atug. The accident took place at night. The Speedy, 
it appears, was struck near the engine-room, and 
listed rapidly, sinking in seven minutes. According 
to the official report, an engineer officer and nine 
members of the crew were drowned. The Speedy 
was built by Thornycroft’s, work on her being 
begun in 1917. She was a vessel of 1087 tons, having 
an overall length of 275ft. 9in., with a breadth of 
27ft. 5in. and a mean draught of 10}ft. She was a 
twin-screw boat, fitted with Brown-Curtis all-geared 
turbines and Yarrow type oil-fired boilers, her 
machinery being designed for an output of 29,000 
shaft horse-power, corresponding to a speed of 36 
knots. The Speedy was armed with three 4in. guns 
and carried four 2lin. torpedo tubes in pairs. 


A Scottish Asbestos Works. 


WE understand that negotiations have now been 
completed whereby the Basalt Manufacturing Com- 
pany has acquired a site for its new works near 
Rosyth. The company is an Anglo-French under- 
taking, which was registered last year with a nominal 
capital of £71,000, and is to carry on the manufacture 
of asbestos sheets and slabs. It is proposed to acquire 
a local basalt quarry and to utilise the material from 
this quarry in the process of manufacture. The 
necessary electric power will be supplied by the 
Fifeshire Electric Power Company, whose Townhill 
generating station, near Dunfermline, is not far 
distant. It is understood that inquiries for the 
machinery and steel constructional work have already 
been issued. The industry is one quite new to the 
district, and its development will be watched with 
interest. 


Unemployment in the Boot and Shoe Trade 


A NEw scheme enabling a particular industry to 
share the burden of unemployment and other indus- 
trial troubles was explained by its author, Mr. T. T. 
Broad, to a meeting of the Joint Industrial Council 
for the beot and shoe trade, which was held at the 
Ministry of Labour on Tuesday last. The scheme 
provides for an annual income to the insurance fund 
of £1,962,200, made up as follows :—Ils. 3d. per week 
from 35,000 women operatives, £113,750; 2s. per 
week from 85,000 men, £338,000; 3d. per pair on 
100,000,000 pairs of boots and shoes, £1,250,000 ; 
and a State contribution of £260,450, made up of 
£40,700 from the unemployment fund, £100,000 from 
the old age pension fund, and £119,750 from the 
health insurance fund. The estimate of expenditure 
provides for £909,180 to be spent on benefits in 1923, 
rising to £1,752,180 in 1940. The scheme provides 
for sickness benefits of 40s. per. week for men and 
25s. for women; unemployment benefits of 30s. for 
men and 20s. for women; 20s. per week for widows 
and 7s. 6d. per week for orphans; and pensions of 
25s. a week for women at 60 and of 40s. per week for 
men at 65. Medical benefits similar to those pro- 
vided under the National Health Insurance Act are 
contemplated. The two sides of the Industrial 
Council agreed each to consider the scheme separately 
and then to meet again. Should the scheme be 
adopted, it will certainly be carefully considered by 
many other trades. 


Industrial Alcohol. 


CONSIDERABLE interest attaches to the production 
of alcohol for power and industrial purposes. Some 
experiments made by the Fuel Research Board have 
shown that commercial alcohol can be produced in 
this country by the fermentation of sugar derived 
from vegetable matter, such as the Jerusalem arti 
choke and special varieties of sugar mangold. As 
yet the production of commercial alcohol does not 
form an extensive part of the British chemical 
industry, but we note with much interest a report that 
a new factory is about to be erected at Hull, which 





when completed will be the largest works of its kind 
in the country. A_site of some 40 acres has been 
leased from the North-Eastern Railway Company, 
and further developments are anticipated. The 
alcohol it is proposed to manufacture will be specially 
prepared for use in the production of varnishes, 
lacquers, soaps and lubricants, flavouring extracts, 
photographic plates, dyes for artificial silks, celluloid, 
and explosives. 


The Age and Size of the World’s Ships. 


A moRE than usually interesting return has been 
issued by Lloyd’s Register of Shipping in the form of 
some tables showing the age and size of the steam 
and motor vessels of 100 tons gross or over, owned 
in each of the principal maritime countries. The 
return clearly brings out that four-tenths of the world’s 
shipping is under five years old, and that of all the 
divisions in accordance with age and size, that con- 


taining vessels under five years of age and between 


4000 and 6000 tons is the largest. Of vessels of 
10,000 tons and upwards, the United Kingdom owns 
well over half and the United States something under 
a quarter. Taking vessels built in 1918 or later as 
new, the most modern mercantile fleet in the world 
is that of the United States, 73.5 per cent. of whose 
ships are new. Japan comes second with 46.1 per 
cent., and Germany third with 43.7 per cent. In 
this respect, Great Britain is well down the list with 
31.5 per cent. On the other hand, taking vessels 
of twenty-five years and upwards as old, the most 
antiquated mercantile fleet is that of Japan with 
18.2 per cent. of her total tonnage in this class. 
Great Britain shows well in this respect, with 8 per 
cent. of her tonnage twenty-five years or more in 
age, but is surpassed by the United States—-4.3 per 
cent.—and by Holland—3.2 per cent. That Japan 
should simultaneously possess the second most modern 
and the most antiquated mercantile fleet surely 
illustrates the danger of statistical comparisons. 


A Tramway Grievance. 


Tue Scottish Tramways Association, in the course 
of a deputation to the Ministry of Transport, has 
brought prominently forward a grievance felt by those 
tramway undertakings—municipal and -otherwise 
which are not in a position to fall back on the rate- 
payers to make good any deficiency in their revenue. 
It is regarded as unfair that the tramways should be 
called upon virtually to subsidise private motor cars, 
omnibuses and heavy road vehicles, by being made 
entirely responsible for the upkeep of the track. 
The Association has its eyes on the nine million odd 
pounds received by the Government during the last 
half-year from the motor vehicle tax, and contends 
that some of that money should be given to the tram- 
way undertakings, just as a portion is distributed 
among local authorities for the upkeep of Class I. 
and Class II. roads. The Secretary of the Ministry 
of Transport, replying to the deputation, suggested 
that the tramway undertakings should combine to 
present a private Bill in Parliament covering the 
matter, and hinted that if they did so the Ministry 
would probably recognise their grievance in this 
matter as legitimate and would not seek to oppose 
the measure. 


Wages, Hours of Work, and Output. 


As a result of a demand made in 1919 on the part 
of the workers for a reduction of the working week 
from orie of forty-seven to one of forty-four hours, a 
joint investigation committee was appointed by the 
Engineering and National Employers’ Federation, 
the Shipbuilding Employers’ Federation, and the 
Negotiating Committee of the trades unions interested 
in the question. After studying conditions in this 
country, in Belgium, Germany and Holland, the 
Investigation Committee has now issued an important 
report. The report is confined to a statement of the 
data collected and does not express any opinion 
thereon, a fact no doubt sufficiently explained by the 
circumstance that both employers and employed were 
represented on the Committee. At the same time 
the evidence in the report is very strongly in favour 
of certain points—notably in connection with the 
introduction of systems of payment by results—for 
which the employers have long contended. It is 
shown, for instance, that in the shipyards quite 
astonishing increases of output have resulted from the 
adoption of piecework. Engaged on a warship, 
riveters working on time drove in one reported 
instance 176 rivets per squad per week. On payment 
by results being adopted the number of rivets driven 
in the same time rose to 722. In another case the 
frames of a vessel were set at the rate of 54 pairs in 
fourteen weeks on time rate and 80 pairs per five 
and a-half weeks on piecework rates. As a third 
example, a ship built on time rates took 2601 hours to 
complete. A sister ship built by the same number 
of men on piecework rates was completed in 1151 
hours, 
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The International Railway Congress 
No. LL.* 


PropucTioN AND USE OF STEAM ON 
LocoMOTIVEs. 

Section LI. was presided over by Mr. George Gibbs, 

and dealt with all questions relating to locomotives and 


Economic 





rolling-stock. Mr. Churchward’s report—for all 
English-speaking countries—and M. Lacoin’s—for 
all other countries—were summarised in THE 


ENGINEER of April 7th. 
M. Lacoin said that on a certain number of French 
railways dampers had been done away with without 
trouble developing. Their absence made it easier to 
clean the smoke tubes. M. Weiss (Swiss Federal 
Railways) stated that he also had abandoned dampers 
without any inconvenience. Sir Henry Fowler 
reported the same with regard to the Midiand Rail- 
way. Mr. G. L. Bourne (New York Central) said 
that in America dampers were generally retained. 

Sir Henry Fowler observed that the Midland Rail- 
way had not been troubled with the tubes becoming 
burnt. That he attributed to the care taken in 
manufacture. Mr. J. G. Robinson stated that the 
Great Central had 500 locomotives without dampers, 
and that they gave every satisfaction. Superheaters 
constructed of small tubes placed in tubes of 3in. 
diameter had been used to overcome trouble arising 
from cracks in the tube plate between the large tubes. 
He had overcome the burning of the ends of the tubes 
by employing an end made of an iron stamping ; 
that trouble had, however, only occurred in oil-fired 
locomotives. 

M. Weiss (Swiss Federal Railways) said that 
superheafing was first applied in Switzerland in 
1905 ; in 1910 the first. locomotive had its slide valves 
replaced by Lenz valves. In 1913 the Federal 
Railways began to fit all their balanced slide valve 
engines with superheaters, the practice being to use 
foreed lubrication—the oil being forced into grooves 
in the cylinder port faces. The valves were of cast 
iron, or, preferably, of bronze. A hundred locomo- 
tives had been altered. The economies were from 
10 to 12 per cent., and paid for the alteration in from 
eighteen months to two years. 

M. Vallantin (P.L.M.) did not consider the question 
of compounding as definitely established. Three 
railways in France were about to exchange locomo- 
tives with a view to carrying out methodical tests. 
Sir Henry Fowler had three-cylinder compound loco- 
motives using superheated steam, whilst Mr. J. G. 
Robinson and M. Brévillé (Northern of France) had 
obtained goed results from four-cylinder superheated 
compounds. M. Weiss said that the results of trials 
made on the Swiss Federal Railways showed that 
four-cylinder superheated compound engines were 
preferable to superheated simple engines with four 
equal cylinders. They were also preferable to two- 
cylinder engines when the varying stress on the rails 
was considered. Mr. H. N. Gresley thought it was 
not advisable to apply superheated steam to existing 
compound engines. In England the use of 
three - cylinder engines using superheated steam 
was increasing. M. Lacoin (Paris-Orleans)—one of 
the reporters—said he was in a position to state that 
two-cylinder locomotives with simple expansion and 
superheated steam had a consumption 5 per cent. 
less than compound superheater locomotives. 

Mr. van Schouwenburg (Dutch Indian Railways) 
inquired whether experiments carried out without air 
relief valves fitted at the header had led to element 
eads burniag ; and if trials had been made with steam 
circulating valves only. M. Weiss said that by-pass 
valves and air relief valves had been tried on the 
Swiss railways, and that now air relief valves were 
used on high-pressure cylinders and by-passes on 
low-pressure cylinders. Mr. Gresley said that the 
Great Northern used air relief valves only, and placed 
them on the headers. That had been the practice 
for ten years, and had given complete satisfaction. 
Mr. J. G. Robinson had the same experience. 

M. Vallantin stated that on the P.L.M. he had 
found an economy of 14 per cent. on ten locomotives 
fitted, as an experiment, with feed-water heaters. 
One hundred more locomotives were to be fitted. 

M. Brévillé stated that trials with washing out with 
hot water had been made in eight sheds on the 
Northern of France. The installations were similar to 
those put in service in Italy in October, 1921—see Mr. 
Casinelli’s remarks below—and had given satisfactory 
results, especially from the point of view of quickness 
of washing out and time saved in raising steam again. 
Mr. L. Casinelli (Italian State Railways) spoke of the 
favourable results obtained at the locomotive sheds 
at San Lorenzo—? the Michelli system mentioned 
on page 502, Tne ENGINEER, May 5th—with the 
method of washing out with hot water and recuperat- 
ing the heat. The tube plates were kept in a better 
state of repair. M. Lacoin said that the advantage 
was not disputed, but the plant was very expensive. 
Mr. Gresley remarked that the Great Northern put 
in its first installation in 1910. The results had been 
so.satisfactory that two other sheds had been equipped, 
at each of which 200 locomotives were stationed. The 
chief advantage was that greater use could be made 
of the locomotives. 





* No. I. appeared September 22nd. 


Some of the conclusions arrived at by the section 
were that : 


Superheating had not yet been exclusively 
applied to suburban traffic, but the results given 
in those services were satisfactory, especially when 
the smoke-box dampers, which cut off superheating 
when the regulator was closed, were removed. 

Owing to the superheat the use of two-cylinder 
single-expansion and superheater locomotives had 
increased. For powerful engines the preferences 
of the railways were divided between two-cylinder 
single-expansion, the four-cylinder compound, and 
the three or four-cylinder single-expansion, all with 
superheaters. 

The fuel economy obtained by the application 
of superheat to the single-expansion engine might 
be estimated on the average to be for ordinary 
working conditions about 10 to 20 per cent. That 
economy, however, varied considerably, according 
to the work done and the condition in which the 
parts were kept, and it was necessary to pay more 
attention to upkeep than with saturated steam 
engines. 

The special arrangements adopted originally for 
the valves and pistons of superheat engines had 
a tendency to become more uniform, simpler and 
more like those used on saturated steam locomo- 
tives. On new locomotives piston valves were 
exclusively used for the high-pressure cylinder, and 
packings, with sliding joints and outside air cooling, 
for rods acted on by live steam. The area of the 
cylinder relief valves had also been increased. 

Some administrations used both air relief valves 
and by-passes. The necessity for both of these 
fittings did not yet appear to be completely 
established. 

Some railways had introduced feed-water heaters 
and exhaust steam ejectors on a large scale. The 
results which had been obtained justified the exten- 
sion of the use of those devices. 

The trial of water-tube boilers, in competition 
with those of ordinary type, had made no progress. 
Those made up to date had not enabled any definite 
conclusions to be arrived at. Even in the most 
favourable cases the advantages found, or anti- 
cipated, in coal consumption or cost of mainten- 
ance, appeared to be small. 

There was an advantage in washing out boilers 
with hot water, particularly when it was necessary 
that they should be stopped for as short a time as 
possible. Those washing-out plants, with auxiliary 
boiler and fixed water and steam piping, allowing 
the recuperation of the steam and water for loco- 
motives, were used to advantage in certain par- 
ticular cases, especially where the cost of water was 
very high, but their price and complication seemed 
to be against their extensive use on systems where 
the engines had fixed bookings. 

Brick arches improved combustion, and their 
use had become general. 


Bogies, AXLES AND SPRINGS oF LOCOMOTIVES. 

Mr. George Hughes’ report—for all English-speaking 
countries—was summarised in THE ENGINEER of 
April 14th. Mr. Gresley opened the discussion by 
saying that the Great Northern employed bogies 
with suspension links, but he had discontinued the 
use of the central flat bearing, and now used spherical 
bearings. He also used Bissel trucks with a double 
set of links, giving an equal distribution of weight 
on the two wheels. He used chrome nickel steel, of a 
tensile strength of 50 tons per square inch, with 
18 per cent. elongation, for connecting and coupling- 
rods, and was able to reduce their weight by one- 
third. With the same object, he used hollow piston- 
rods. He balanced 60 per cent. of the weight of the 
reciprocating parts, and the running of the locomo- 
tive was very steady up to 80 miles per hour, and 
had resulted in much less wear of the tires and rails. 

Sir Henry Fowler, on the question of brakes for 
bogies, said that on the Midland many locomotives 
had brakes on the bogies which acted satisfactorily. 
Mr. R. E. L. Maunsell stated that on the South- 
Eastern and Chatham there had been in service for 
the last six years bogies with moving links, with 
centering by means of inclined planes, and he was 
quite satisfied with them. Mr. C. B. Collett agreed 
that it was desirable to brake the bogie wheels. On 
the Great Western the results with swing link suspen- 
sion had not been successful. That company had also 
tried simple double suspension, with links inclined 
each way, but had found it better practice to use 
horizontal slides. The Great Western had used 
chrome steels, vanadium steels and nickel chrome 
steels, but they were not successful without being 
heat treated at an absolutely definite temperature. It 
was now provided with furnaces fitted with pyro- 
meters, and obtained material in a perfectly correct 
state, and did not experience any trouble. M. Weiss 
said that in Switzerland they had about 200 loco- 
motives, both steam and electric, fitted with bogie 
brakes. 
The conclusions df the section were as follows :— 


Notwithstanding the long wheel base of large 
powerful modern locomotives, it was generally 
possible under modern conditions to construct 
locomotives capable of moving through curves of 
small radius without employing articulated frames. 





The means generally used to facilitate passage 





round curves were for the front axles, bogies,"or 
Bissel trucks, and for the rear axles, bogies, Bissels 
or axles with side play. 

It might be said that the bogie had mainly become 
the necessary accessory of all locomotives which were 
intended to run at high speeds with heavy trains. 

When the rear axle was a coupled axle, sometimes 
sideplay was given, but generally the tendency was 
not to give side play, but to thin the tires of the 
intermediate wheels. 

Bissel bogies were not used sufficiently to enable 
a conclusion to be arrived at. The construction of 
Bissel bogies might be improved by simplification, 
which appeared possible in certain cases. The 
length of the radial arm should be calculated in 
such a manner that the axles remained normal to 
the track. 

The point of support of the weight of the locomo.- 
tive on the bogie or Bissel was either central or 
lateral, and the system of centering, by springs or 
gravity, with or without initial centering force. 
Opinions differed regarding which was the best 
method, but no definite statement could be made. 
It appeared that the devices which gave the front 
axles lateral freedom about their central position 
were to be recommended in the case of light track 
with many curves. 

Generally, it was not the practice to give the 
front bogie, and at the same time the rear carrying 
axle, great freedom. For the suspension of the 
driving and coupled wheels, laminated springs were 
in general use, and perhaps were the best, as the 
friction between the plates had a damping action, 
which reduced the amplitude and duration of the 
vibrations and oscillations. 

No new facts as to compensating levers had 
emerged which would alter the conclusions arrived 
at in 1900. 

In calculating the weights which were intended 
to balance the reciprocating parts, it was essential 
to ensure that the total load, including the dynamic 
increment was well within the carrying capacity of 
the track from the point of view of maintenance. 





Petroleum Spirit Dock on the 
Manchester Ship Canal. 


Very large quantities of petroleum and oils of a flash 
point not lower than 73 deg. Fah. have been imported 
into this country via the Manchester Ship Canal during 
the past few years; in fact, Manchester has earned the 
distinction of being amongst the most important places 
in the country in this respect. Heretofore, however, the 
Canal Company has not permitted the importation of 
oils and spirit having a flash point below 73 deg. Fah. owing 
to the want of a safe place in which to moor the vessels 
while discharging their liquid cargoes. This difficulty 
has now been overcome by the provision of a separate 
dock and discharging equipment in an isolated situation 
at Stanlow Point, near Ellesmere Port, in which the vesse! 
can be shut off from the canal by means of a floating 
reinforced concrete caisson—a precautionary measure in 
ease of fire or of escape of the spirit. In the equipment 
of this dock every conceivable means has very wisely 
been taken to prevent ignition of the oils or the vapours 
arising therefrom. With this object in view, after a vessel 
has been docked no fires or lights of any description are 
permitted on béard it. The crew is removed, and the 
ship’s pumps for discharging the cargo into the main pipe 
line are supplied with steam from boilers ashore, these 
boilers being situated at least 100 yards from the nearest 
point of the dock. 

The general arrangement of the dock and its equip- 
ment is shown in Fig. 1, while the views on page 328 
represent views of the dock and entrance taken during 
construction. In Fig. 2 are given various views of the 
centre dolphin to which the vessels are moored. The 
general design and construction of the ferro-concrete 
caisson will be followed from the illustrations Figs. 3 and 4. 
The dock has been designed to hold only one tank ship 
of the largest size at a time, but its situation is such that 
it can be incorporated into a more extensive scheme at a 
later date if desired. Already several of the most important 
oil companies have purchased land from the Canal Com- 
pany in the vicinity of the dock on which they have erected 
tanks for the storage of spirit, &c., together with plant 
for its distribution by small tank barges which can navigate 
the Bridgewater Canal, the river Weaver, and the other 
waterways, or by road or railway either in bulk or in tins. 

The dock is on the estuary side of the canal, while the 
oil companies’ premises and land for future developments 
are on the opposite side, with road and rail facili- 
ties adjoining. The principal dimensions of the dock are 
as follows :—Length, 600ft.; width, 100ft.; depth of 
water, 30ft.; and width of entrance, 80ft. The dock is 
placed at a convenient angle with the canal to give.easy 
access for the ships, and the approach is provided with two 
reinforced concrete dolphins on one side, a recess being 
provided for the caisson when this is not in use. In each 
of the main concrete piers at the entrance a vertical 
groove of a modified V shape, faced with granite, is pro- 
vided, and into these recesses suitably shaped projections 
on each end of the caisson fit, one end being secured 
by a wedge which is raised and lowered by a winch on the 
quay. The dock is formed principally in red sandstone of 
good quality, the sides being cut down 1 in 12, and the 
upper parts of the slopes being protected with stcne 
pitching to a level of several feet above H.W.S.T. The 
dolphins are of reinforced concrete of simple design 
founded on the rock, and are faced with close timber 
fendering 10in. thick above the ordinary water level of 
the canal. The main pipe lines, llin. diameter, are laid 
from the jetty or dolphin erected at about the middle of 
the length of the dock side through a subway constructed 





under the canal. The subway is 6ft. internal diameter, 
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PETROLEUM SPIRIT DOCK ON MANCHESTER SHIP CANAL 


(Por description see opposite page.) 
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FIG. 1-GENERAL ARRANGEMENT OF THE DOCK 
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with shafts 6ft. diameter and 60ft. deep on the north side 
and S8ft. diameter on the south side. It is driven through 
the sandstone rock 15ft. below the bottom of the canal, 
and is 466ft. long. The linings of the subway and shafts 
are of cast iron segmental plates lin. thick and 2ft. Ofin. 
long. Considerable difficulty was encountered in the 
driving of the subway owing to the large quantity of water 
encountered in the rock, and compressed air had to be used 
to keep back the water. The connecting chambers between 
the subway and shafts are of concrete, partly reinforced, 
and brickwork. There is some slight leakage which °is 
removed by means of a deep well pump capable of dealing 
with 4000 gallons per minute. After passing out of the 
south shaft of the subway the four lines of pipes with reflux 
and stop valves lead to the various companies’ storage 
tanks. The subway is designed for six lines of pipes, four 
of which have already been installed. The pipes are con- 


structed of mild steel, lap-welded and connected together | 


by screwed couplings, the latter when screwed up being 
welded to the pipes to prevent any possibility of leakage. 
The delivery branch of the ship’s pump is connected to 
the fixed oil mains by means of flexible hose, which is 
carried over the bulwarks of the vessel by specially con- 
structed cradles, suspended either from a hand crane on 
the jetty or from the davits of the vessel. After the 
pumping operations from a vessel have ceased, oil or spirit 
remains in that portion of the pipe lines between the 
dolphin and the stop valves, and as this has to be delivered 


to the oil company to whom it belongs, electrically operated | 


deep well pumps are provided at the head of the south 


shaft for the purpose of clearing the contents from the | 
| at intersections. 


mains. The barrels of these pumps are situated at the 
bottom of the shaft, and the suction pipes are connected 
to the various oil mains in the subway. The delivery 
pipes lead from the rising mains at the top of the shafts, 
and are joined to the main oil pipes above ground at 
points beyond the stop and reflux valves referred to. The 
pumps were supplied by Thomas Matthews, Limited, 


access, also a scuttle plug and sounding pipe. The deck 
equipment comprises two deck winches, one near each 
end, and four double-cast iron mooring bits, two on each 
side of the vessel. For the purpose of adjusting the water 
ballast, and also for pumping out any or all of the ballast 
chambers, each compartment contains a 3in. sluice valve 
connected to a central suction pipe leading to a 3in. 
diaphragm hand pump fixed on deck. Each valve being 
operated by a spindle terminating in a water-tight box, 
the various compartments can be dealt with singly or 
any number at a time as may be desired. The stem and 
stern posts, and also the portions of the “‘ Samson "’ posts 
above deck level are sheathed with steel plates fin. thick. 
With the exception of the hull bottom, which is 4in. in 
thickness, the concrete throughout the vessel, comprising 





| the sides, deck, bulkhead, and centre wall, is 3in. thick, 


| provided near to both surfaces. 


splayed out at the various intersections. The sides and 
also the centre fore-and-aft wall are stiffened by vertical 
ribs spaced about 3ft. 6in. apart. 

The reinforcement throughout the whole of the caisson 
consists of round mild steel bars of ordinary commercial 
section. No fabric or steel bars of special form were 
employed. In the case of the walls, bulkheads and bottoms 
upon which the pressure might fall from within or without, 
according to the manner in which the chambers might be 
charged with water ballast, the reinforcement had to be 
The deck, however, only 
required reinforcing in the usual way for downward 
pressures. The reinforcement in the floors, walls, bulk- 
heads and deck consists of jin. and °/,,in. diameter main 
and transverse bars suitably spaced and wired together 
Heavier reinforcement, consisting of lin. 


}and l}in. diameter bars, is introduced in the vertical 


Pendleton. They are operated by electric motors and belts, | 


stiffening ribs, Samson posts, stem and stern posts; and 
also in keel, bilges, gunwales and along the top of the 
centre wall. Whenever necessary, as, for example, in the 
stiffening ribs, stee] stirrups are inserted to take up the 
shearing stress. 

The whole of the concrete throughout the caisson is 

















FIG. 4 -FERRO-CONCRETE 


which drive the crank shafts of the pumps, the crank shafts 
in turn operating the pump buckets at the bottom of the 
shafts. To eliminate any possibility of fire or explosion 
the motor is placed in a house situated away from the 
building over the subway in which the pumps are placed. 

In order to remove any petrol vapour from the subway 
which might collect from leakage, a fan has been installed 
by Keith and Blackman, Limited, which is capable of 
dealing with 780,000 cubic feet of air per hour. Here, 
again, to prevent any possibility of ignition of the vapour, 
the motor for driving the fan is placed in a separate and 
enclosed building, the driving shaft passing through a 
grease-packed gland box fitted in the wall, and the air 
drawn from the subway is exhausted through a light steel 
uptake into the atmosphere at a height of 30ft. above the 
roof of the fan house. The engineer for the mechanical 
equipment is Mr. W. Fox, M.I. Mech. E. 

As mentioned above, the function of the caisson is to 
act as a fire-stop at the dock entrance by preventing the 
escape into the canal of blazing oil in the event of a fire 
occurring within the dock. The caisson is a box-shaped 
vessel, nearly rectangular in section, with semi-circular 
ends terminating in substantial stem and stern posts. The 
length overall is 82ft. 6in., the beam is 12ft., while the 
depth from crown of deck to keel is 10ft. 3in. The deck 
has a camber of 4in., and the bottom is formed with a 
fall of 6in. from the bilges to the keel. A fore-and-aft 
central wall, together with six transverse bulkheads, divide 
the caisson into fourteen separate water-right compart- 
ments. At water level the hull is provided with timber 
fenders bolted to a reinforced concrete counter carried 
by wings springing out from the upper parts of the sides. 
The total weight of the caisson without ballast is about 
125 tons, and its draught is about 5ft. 6in. As the working 
draught is 8ft., a certain amount of ballast, consisting 
partly of mass concrete and partly of water, is placed 
in the various water-tight chambers to give the requisite 
flotation. Each of the compartments is provided with an 
air-tight manhole frame and cover on deck for purposes of 








CAISSON 


composed of Portland cement, sand, and jin. Dalbeattie 
crushed granite, mixed in the proportion of 224 lb. cement, 
3}? cubic feet sand, to 74 cubic feet granite. The caisson 
was built by Messrs. B. Morton and Sons, Quay-street, 
Manchester, in accordance with specifications prepared by 
Mr. H. A. Reed, M. Inst. C.E., chief engineer to the Man- 
chester Ship Canal Company, who is responsible for the 
whole of the scheme. 

The steam generating plant which supplies steam to the 
ship’s pumps for discharging vessels consists of two 
Babcock and Wilcox water-tube boilers each capable of 
evaporating 12,500 Ib. of water per hour at 120 Ib. pressure 
per square inch. The boilers are fitted with superheaters 
and are oil-fired. The steam is conveyed to the dock by 
6in. solid-drawn steel pipes and a flexible metallic hose is 
provided to connect the main with the ship’s pumps. 
Water for steam-raising purposes is raised from a borehole 
400ft. deep by an electrically driven air compressor plant 
and is delivered to a concrete storage tank, after which it 
passes through a Lassen and Hjort water-softening plant. 
Fuel oil for heating the boilers is brought to the dock in 
barges and pumped into a storage tank with a capacity 
of 350 tons. 

The contract for the oil dock and entrance was carried 
out by S. Pearson and Son, Limited ; that for the subway 
shafts, reinforced concrete water tank and boiler-house by 
Sir R. McAlpine and Sons. The oil pipes and valves were 
supplied by Stewarts and Lloyds, Limited, and the steel 
tank for the storage of fuel oil was supplied by the Pearson 
and Knowles Coal and Iron Company, Limited, 
Warrington. 








In Spain a Royal Decree has been issued exempting 
coal mines from the duty of 3 per cent. on the raw product 
and continuing the exemption already in force respecting 
the duty on the transport of coal and coke. 


.6 p.m., commencing on October 3rd, 1922. 


Indian Engineering Notes. 
(From our own Correspondent.) 


Bomsay, September 9th. 


THE new scheme of water supply which is being 
evolved for the Imperial Capital is so conceived as to admit 
of the possibility, whether now or in the near future, to 
make it a combined scheme for the service of New Delhi 
and the cantonments, the Civil Lines and the area under 
the present Delhi Municipality. The entire project has 
been very carefully thought out, and the result should 
be regarded as commensurate with the distinctiveness of 
the area in which it is being installed. After leaving the 
filters, which are to be of the Paterson type, the water 
supply will proceed to a clear-water reservoir, and then 
to the pumps, whence it will be discharged through a 
rising main to a supply reservoir on the northern ridge, 
and thereafter by conduit to the reservoirs at Idgah and 
Talkatora. The latter will serve the capital area and thy 
new cantonments, and its supply will be delivered into a 
balancing reservoir near Malcha, which will be situated at 
a height, whence the supply will gravitate to the can 
tonments. 


Plant to be Installed. 


The plant for the scheme includes many features 
of outstanding interest. Messrs. Worthington-Simpson 
have designed the filtered-water pumps, which will raise 
8.6 million gallons in sixteen hours ; and 13 million gallons 
in twenty-four hours. The intake of the unfiltered-water 
pumps has been designed to correspond in capacity, plus 
10 per cent. Three sets of centrifugal pumps, direct 
coupled to three compound condensing enclosed two-crank 
self-lubricating steam engines, two Babcock and Wilcox 
water-tube boilers, each capable of supplying two engines, 
and equipped with superheaters, mechanical stoking device, 
economisers, &c., make up the pumping intake plant. The 
pump for the filtered water supply will be composed of 
two high-duty compensated direct-acting surface-condens- 
ing pumping engines operated on the Worthington prin 
ciple, each being complete in itself, and served by two 
Babcock and Wilcox water-tube boilers, each capable of 
serving one engine. Venturi meters are to be fitted to the 
mains in both cases. 


The Central Provinces. 


The publication of the draft rules framed by the 
Government to regulate the working of factories in the 
Central Provinces has brought forward several objec 
tions and suggestions from the public. There is a con 
siderable uproar in the Berar cotton industry area against 
the clause relating to the employment of women. It has 
been resolved to open a tractor training class at the 
Government Agricultural Farm at Nagpur from November 
Ist, but it is doubtful if this venture will prove a success 
in view of the insufficient interest manifested in the use 
of tractors, which are still in the nature of a mystery to the 
Indian agriculturist. A new company has been floated in 
Jubbulpore under the name of the C.P. Chemicals, Limited. 


Railway Developments. 


The next five years are to prove busy ones for the 
Indian railways, in view of the very extensive programmes 
of work to be carried through. Besides the improvement 
of stations and other works in connection with the comfort 
of passengers and the provision of greater facilities for 
longer and quicker services, there are other essential works 
to be undertaken. They include the re-grading of portions 
of the lines with the object of increasing the loads on goods 
trains, thus expediting the movement of traffic, the con 
struction and re-construction of locomotive yards, increas- 
ing the capacity of locomotive workshops, provision of 
up-to-date machinery at railway workshops, the improve- 
ment of water supplies for locomotive purposes, the pro- 
vision of train controls, the interlocking of points and 
signals at stations, and many other works of an unobtrusive 
nature but calling for a great deal of expenditure. It is 
also hoped that the electrification of the suburban railways 
in Bombay will be included as an integral part of the 
scheme, while several new lines are to be constructed, and 
more up-to-date rolling stock is to be provided so as to 
permit of extra long-distance services being run. 


Crry oF Lonpon Co.iEece.—-A course of twenty lectures 
mainly on iron and steel will be delivered by Mr. B. Kelly 
in ,the Hall of the City of London College, White- 
street and Ropemaker-street, E.C. 2, on Tuesdays, at 
Students 
living in the counties of London and Middlesex will be 
charged a fee of 20s. for the course. Students resident 
outside these counties will be charged an extra fee, par- 
ticulars of which will be furnished on request. 


THe session 1922-23 begins at University College 
University of London, on Monday, October 2nd. The pro- 
gramme of public lectures arranged for the first term 
includes the following :—-‘‘ Standard Ratings for Radiators, 
Boilers and Complete Heating Installations,” by Mr. A. H. 
Barker, on Wednesday, October llth, at 7 p.m.; “ Recent 
Photo-elasticity Researches in Engineering Problems,”’ 
illustrated with experiments by and of polarised light, by 
Professor E. G. Coker, F.R.S.; ‘‘ Recent Excavations in 
Malta,”” by Miss M. A. Murray. These lectures are open 
to the public without fee or ticket. Two special courses 
of lectures for engineers have also been arranged; ten 
lectures on “ The Utilisation of Water Power,” by Mr. 
Theodore Stevens, M. Inst. C.E.; and six lectures on 
““Modern Improvements in Telephony,” by Professor 
J. A. Fleming, F.R.S. The full list of public lectures and 
particulars and syllabus of the special courses may be had 
on application te the Secretary, University College, 
London, W.C. 1. 
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Railway Matters. 





True Finnish Railway Board has asked a Swedish 
factory to submit an estimate of the cost of introducing | of Mines indicate that the use of boron as an alloy confers | 


ball bearings on Finnish railway cars, 


THe annual report of the Victorian Government Rail 


ways shows a loss for the year ended June 30th, 1922, of 


£19,000, as compared with a loss of £652,000 for 1920-21. 


In order to provide improved and adequate facilities | 


for handling traffic the Great Western is furnishing elec- 
trical equipment to most of the cranes in the South 
Staffordshire distriet. 


Tue Western Australian Minister for Works has stated 
that his Department hag purchased 100 miles of rails, 
to be delivered before the end of the year, at £13 10s, per 
ton, as against £22 quoted two months ago. The State 
has to pay £2 a ton duty on the order. 


THE recent report that Russia had cancelled her orders 
for locomotives from abroad is said to refer to 608 heavy 
locomotives, the reason for the cancellation being that 
many of the bridges on the Russian railways are badly 
damaged and would not be able to support the weight of 
these locomotives. 


Tue first of a new type of locomotive—-known as the 
‘K ” class—with a weight in working order of 103} tons, 
has been completed in the Victorian State Railway work- 
shops at Newport, Melbourne. The Railway Commis- 
sioners’ construction programme provides for the building 
of ten of these engines at the Newport workshops within 
twelve months. This class of engine has a tractive force 
of 26,193 Ib. It is of the eight coupled type, and will be 
used exclusively for goods traffic. 


THe New Zealand Government has completed the 
importation of 2000 railway wagons from Great Britain. 
It has also received from this country four locomotives 
for the Grand Trunk line in the North Island. Two other 
unassembled engines were lost when the steamer Wilt- 
shire was wrecked recently off the north coast of the 
Dominion. It is stated that when all the new rolling 
stock is in working order, the equipment of the New 
Zealand Railways will be equal to meeting all requirements. 


A NEw railway building programme has been embodied 
in a Government Bill which has been laid before the 
Finnish Parliament. The intention is to set aside a sum 
of 75,000,000 marks per annum for the new lines, and it is 
estimated that each year one of the lines in course of 
construction will be completed and work on two others 
begun. Special mention is made of a new line from 
Viborg to Lake Ladoga. The sum of 80,000,000 Finnish 
marks for the purchase of rolling stock has also been 
included in the 1923 budget. 

Tue Caledonian and North British railway companies 
have come to terms with the National Union of Railway- 
men as to the wages of their shopmen, and favourable 
replies are expected from the Highland and Great North 
of Scotland. Pressure is to be brought to bear on the 
Glasgow and South-Western to fall into line. At a con- 
ference with the English and Welsh companies on Tuesday 
last a similar agreement was concluded. The terms are 
that there shall be .a reduction of 10s. per week—not 
16s. 6d. as in the non-railway engineering shops—as from 
the Ist prox., and that no further change be made before 
the end of the year. 


Stunce the restitution of Alsace-Lorraine to France, the 
Government has been investigating the ways and means 
of connecting up the railways of those provinces with the 
French system, and the first section to be approved of was 
the line between Saint-Maurice and Wesserling, neces- 
sitating a long tunnel through the Vosges, which, under the 
new proposal for reparation, is to be constricted entirely 
by the Germans. In addition, it is proposed to construct 
two lines from Saint-Dié, one to Saint-Marie-les-Mines 
and the other to Bresse-Metzeral, each with a tunnel, 
which the Minister of Public Works has declared will be 
put in hand as soon as possible. 


Tue Great Northern Company's engine No. 1471— 
sister to Mr. Gresley’s No. 1470, illustrated in Tue Enot- 
NEER of April 14th—made a trial run between King’s 
Cross and Grantham and back on Sunday, the 3rd inst. 
The load, says Modern Transport, consisted of twenty 
large passenger vehicles, including twelve four-wheeled 
bogie coaches, six six-wheeled bogie coaches, and one 
articulated bogie set, aggregating ninety pairs of wheels 
and weighing more than 600 tons. The journey was 
accomplished in 122 minutes, at an average speed of 
about 52 miles per hour, although on a portion of the 
journey a speed of 75 miles per hour was attained. 


AccorptNne to reports published in the local Press, it 
is proposed to construct a railway from Iquique in Chile 
to Oruro in Bolivia. The plans for the construction of this 
railway have been under consideration for some time, and 
it is stated that the route proposed will be short and of 
less difficult gradients than the existing lines which link 
up Bolivia and the coast. It will also have the advantage 
of opening up the eastern agricultural zone of that country, 
which is of considerable importance. In this manner it 
is hoped that an important step will have been taken to 
deal adquately with the problem of communication between 
Bolivia and the sea, which is of vital importance to her 
economic development. 


Tue death was recently announced of Samuel Caudle, 
the Midland driver who figured so prominently in the 
Ais Gill accident of September 2nd, 1913, and who went 
to prison on the charge of manslaughter as a result. It 
speaks well of both the man and the Midland Railway 
Company that he was reinstated, and died in the 
service as a driver. In Major—now Colonel—Pringle’s 
report on that accident, it was said: “‘ Allowances may be 
made for Caudle’s non-observation of the distant signal 
as possibly due to misjudgment on his part of the time 
required for going round the engine. Sympathy will be 
felt for his anxiety ing the low state of the water 
in the boiler and the difficulty with the injector. . . . 
His service record shows seven occasions upon which he 
has been rewarded for vigilance in noting obstructions on 


Notes and Memoranda. 


£X PERIMENTS conducted by the United States Bureau 


marked hardness on steel. If the other physical pro 
| perties of the boron steels are good enough, their remark 
| able plasticity at temperatures below the melting points 
| of ordinary steels might make them commercially useful. 


Chafnard, director of the steel laboratory at Imphy 
(Niévre), has recently developed a new kind of “ steel,” 
the composition and qualities of which have been com- 
municated to the Académie des Sciences by M. Le Chatelier. 
Into the composition of the new metal enter 60 per cent. 
nickel. 12 per cent. chromium, 2 per cent. manganese, and 
0.5 per cent. carbon. It is claimed to be rust-proof. 


Discussing the nitrogen industry before the British 
Association, Dr. J. A. Harker remarked that though the 
arc process had reached the stage of a magnificent engi- 
neering achievement, it was, however, somewhat startling 
to remember that less than 2 per cent. of the electrical 
or heat energy expended in the average arc furnace was 
absorbed as chemical energy in the initial oxidation of the 
nitrogen. The concentration of nitric oxide in the gases 
leaving the furnace averaged only about 1.2 per cent. 


AN account is given in the Engineering News-Record 
of what is described as having been one of the most 
remarkable rainfalls ever recorded in the United States. 
It took place in August of 1843 towards the south-west 
of Philadelphia and caused a very serious flood. The 
most intense rainfall amounted to about I6in. in three 
hours and an average of 10in. in three hours fell over an 
area of from 50 to 75 square miles. The maximum rate 
of run-off was some 1000 sec.-ft. per square mile. 


AccorprNeG to an article in the South African Mining 
and Engineering Journal prospecting in the Kasai district 
of Central Africa has revealed diamonds in several direc- 
tions. In the West: in the Kwilu basin, up to the con- 
fluence of the Kwilu with the Kwango. In the East : up 
to the Lomami valley, below Kisengwa. In the South : 
up to the sources of the Kwanza and of the Kubango—a 
Zambesi tributary. The Kasai diamond fields extend 
probably in a 8.W.-N.E. direction, and are therefore the 
largest diamond fields in the world. 


INVESTIGATIONS carried on by the American Bureau 
of Public Roads on the waterproofing properties of water 
gas tar have indicated the possibility of utilising this 
material as a means for protecting concrete from the 
action of saline solutions, It has been found that crude 
water gas tar having a specific viscosity of from 6 to 12 will 
enter freely, under atmospheric pressure, into dense 
concrete and mortar, and is largely absorbed by the 
hydrated cement. Cement drain tiles so treated have 
shown no signs of disintegration under test. 


CINNABAR occurs at several localities in South Africa, 
but none of the known deposits has proved to be suffi- 
ciently extensive or rich to warrant expenditure on treat 
ment-plant. In the Lemati Valley, about 25 miles from 
Hectorspruit, on the Delagoa Bay railway, cinnabar is 
found in the contact zone between quartzites and altered 
slates and intrusive granite. The ore is also found in the 
Erasmus mine in the Marico district, where it is associated 
with galena and zine-blende. Thin stringers of the 
mineral have been found at Mosita, near Mafeking, but 
the occurrence does not appear to be of economic value. 


WRITING on the subject of Chinese labour in the T'rans- 
Pacific, Mr. G. L. Sokolsky says that the battle of the 
Chinese labourer will have for its aim a dollar day and a 
ten-hour day. It may take several years before this con- 
dition becomes general, but it is what labour is striving 
for, and what it will ultimately get. The question then 
will be whether Chinese capital will be able to produce 
commodities which may compete on the Chinese market 
with goods from other countries, where factory organisa- 
tion makes for tremendous economies and where labour is 
more intelligent and efficient. It is this question which 
causes Chinese industrialists to pause. 


A CEMENT-coLOURED filler for filling cracks and joints 
in concrete pavements which does not give the unsightly 
appearance of the black lines resulting from the use of 
the bituminous fillers commonly employed, consists of 
approximately twelve parts rosin, one part crude rubber 
with sufficient barium sulphate to give the desired colour. 
In preparation the rubber is dissolved in petrol and the 
rosin is then mixed in with an application of heat, the 
colouring material being added as required. Any desired 
consistency can be obtained by varying the proportions. 
A material with remarkable adhesive properties is pro- 
duced and it can be heated so that it will flow into the 
cracks and joints. 

THE economic exploitation of Sweden's large slate 
deposits now seems possible, judging by the results 
obtained in testing a method invented by the engineers, 
Messrs. S. Bergh and K. Larsson, who have long been 
studying the problem of obtaining good oil from bituminous 
slate. The tests have taken place under the careful 
control of the Stockholm gasworks. No high pressure is 
needed, the method employed being a combination of 
retort and fire-box. Nearly 90 per cent. of the oils con- 
tained in the slate can be extracted, besides a quantity 
of gas — in quality to illuminating gas. The time 
required for distillation is said to be considerably shorter 
by this method than by the older methods. 


In the course of observations upon the effect of air 
movement in mines, the chief surgeon and the supervising 
mining engineer of the United States Bureau of Mines have 
found that, if the air temperature is above 75 deg. Fah. 
and the relative humidity is high, the efficiency and com- 
fort of a worker are increased materially by air movement. 
With a linear movement of 100ft. per minute a miner is 
comfortable and fairly efficient as long as the temperature 
is not above 85 deg. Fah., wet bulb. The same is true 
when the temperature is between 85 deg. and 90 deg., 
provided the air velocity is 200 to 300 linear feet per 
minute. With a temperature of 90 deg. to 95 deg. the air 
is very oppressive when still, but it is not especially so 


Accorpine to the Jron and Coal Trades Review, M. | 























































































































Miscellanea. 





A MESSAGE from Lisbon says that the Senate has autho- 
| rised the Government to raise a loan for works to be 
| carried out at the port of Lisbon. 


AccorvING to a German newspaper, Krupps, in pursu- 
ance of the policy of acquiring a predominating influence 
in the Russian armaments industry, have a representative 
in Moscow at present for the purpose of negotiating the 
| acquisition of a large number of shares in the well-known 
Putiloff works. 

Ir is reported that Mr. Ford has purchased a site near 
Kolin in Czechoslovakia on which he will build works on 
the American model for the mass production of motor 
ears. According to a statement made by Mr. Ford, one 
of his cars built in Czechoslovakia will cost complete about 
10,000 crowns, or 6000 crowns less than the present price. 


Tue New Zealand Postmaster-General, Mr. J. G. 
Coates, has informed Parliament that the Government 
is considering the establishment of a high-power wireless 
station. It has not yet been decided whether New Zealand 
will have a system directly communicating with Great 
Britain or whether it will be a link in the Empire wireless 
chain. 

In connection with the Norwegian attempt to produce 
oil from Spitzbergen coal, we learn that the Sydvaranger 
Company intends to build works for the purpose at 
Kirkenaes. The machinery has been ordered in Germany, 
and is to be delivered towards the end of the year. The 
production of oil is expected to begin in February or 
March. 

Accorpine to Svenska Dagbladet, a system of electric 
welding by alternating current has been invented by the 
engineer, M. Toernblom, and is ealled the Wex system. 
The firm of Carlson, Hedborg and Deverdier is working 
the system, and is also negotiating with American, British 
French and Finnish interests regarding the formation of 
affiliated companies. An affiliated company has already 
been formed in Norway. 

Tue Municipality of Penang is negotiating for the 
construction of a large power station on the Prai wharves, 
from which Penang will be supplied by means of submarine 
cables. The station has been designed for an ultimate 
capacity of 135,000 horse-power, and will be capable of 
dealing with the whole of Penang, Wellesley Province, and 
possibly parts of Kedah. There will be electric cranes, 
&c., at the Prai wharves worked by current from the 
municipal station. The tramway system is being con- 
verted to railless electric cars. 


ALL those who travelled by the Newhaven-Dieppe route 
before the war will be interested to learn the fate of the 
Sussex, which had her bows shorn off by a torpedo from a 
submarine and was yet able, thanks to the resistance of 
the bulkheads, to reach Dieppe with the loss of only a few 
lives. The boat was repaired and sent to Toulon, but 
evidently something was wrong that rendered her no 
longer serviceable, for the Sussex was condemned and 
sold. An Italian ship has arrived at Toulon to convoy the 
Sussex to Genoa, where she will be broken up. 


Tur Argentine Government is just now devoting special 
attention to the general improvement of the navigable 
rivers, and as a result of an inspection of the river Uruguay 
under the direction of the Department of Navigation and 
Ports extensive new works will shortly be started to 
make this waterway more convenient for deep-sea craft. 
At Concepcién del Uruguay, to which port many foreign 
vessels proceed for loading, a mole is to be constructed, 
and the warehouses will be enlarged to a capacity of 
50,000 tons. At Santo Tomé, further up the river, it is 
proposed to spend 100,000 dols. on a dock. 


Aw experiment is being made in France in the way of 
utilising the Navy for commercial propaganda work. The 
two battleship cruisers Jules-Michelet and Victor-Hugo 
will start shortly on a nine months’ cruise to Madagascar, 
Australia, New Zealand, Japan, China and India, and will 
carry catalogues, prospectuses, documents and literature 
of all kinds provided by traders and manufacturers for 
distribution to those whom they may interest in the ports 
visited. There will be persons in attendance to give infor- 
mation upon the goods that France is able to export. The 
cinematograph will be employed to show the manufactur- 
ing and industrial resources of the country. 


Tx immediate construction, at a cost of 7,500,000 dols., 
of a pig iron plant in Utah will be the first step to follow 
the formation of the Pacific Steel Corporation. ‘The Cor- 
poration has a capital of 20,000,000 dols., and is being 
financed by San Franci Los Angeles, Seattle and Salt 
Lake City banking institutions. It will be a combination 
and t of existing steel manufacturing plants 
on the Pacific Coast. At present there is no pig iron 
manufactured west of the Rocky Mountains. The works 
there situated are thus dependent upon the east for their 
supply of both pig iron and coke. The new corporation 
is to undertake the complete manufacture of steel from 
raw materials on the Pacific Coast. 

Tue Russian Soviet Government to be paying 
considerable attention to the welfare of its scientists, for in 
November, 1921, the Council of People’s Commissaries 
appointed a ent committee to improve the con- 
ditions of scientific workers. The problems which have 
received attention include the food supply, housing, pay 
(including * i remuneration for certain services), 
and the import of scientific ap us and literature. 
In May, 1922, there were (it is stated) about 8000 scientists 
and 2000 scientific students relying on State support. The 
normal rates of remuneration which are fixed for the 
various grades are supplemented by grants of necessities 
and money. These grants are further supplemented in 
the case of those with dependents. The ts range from 
20 pre-war roubles to 150 gold roubles for those engaged on 
work of ial importance. Grants varying from 60 
to 1500 gold roubles are also made on the advice of a special 
sub-sommittee for particularly original scientific work. 
The Government are also establishing a sanatorium and 
rest house for scientific workers near Moscow, and further 
establishments in the Crimea and the Caucasus. One 
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the line, &c., and there are no serious offences during the 
past seven years,” 
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month’s rest per year at the expense of the State will be 
provided, 
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BUENOS AIRES.—Mrrouztz's Boox Srorz, 576, Congo. 
CHINA.—Kertty ayy Watsn, Limited, Shanghai Hong 


Kong. 
EGYPT.—Camo Express Acrnor, near Shepheard’s Hotel, 


FRANCE.—Borveavu aND CuEVILLET, Rue de la Banque, Paris. 
Cuare.or anv Cre., 136, Bid. St. Germain-Paris. 
BELGIUM.—W. H. Surrw axp Son, 78/80, Rue du Marché-eux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 
INDIA.—A. I. Compnipez anp Co., Bombay ; ‘THACKER AND 
Co., Limited, Bombay ; Taacker, Srrvx anv Co., 
Calcutta. 
ITALY.—Mactiom1 axp Sram, 307, Corso, Rome; FraTerzi 
Treves, Corso Umbarto 1, 174, Rome; FRatTeriu 
Bocoa, Rome; Uxrico Hogru, Milan. 
JAPAN.—Manrvuzen Co., Tokyo and Yokohama. 
AFRICA.—Wu. Dawson anv Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 
C. Jura anp Co., Johannesburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorpon anp Gorcs, Limited, Melbourne, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE aND MULLEN, Melbourne. 
ATxKINsON anp Co., Gresham-street, Adelaide 
CANADA.—Dawson, Wx, anp Sows, Limited, 87, Queen- 
street East, Toronto. 
Gorpon anp Gorton, Limited, 132, Bay-street, Toronto. 
MonTreat News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
CEYLON.—WisayartTwa anv Co., Colombo. 
JAMAICA.—Epvcationat SUPPLY Co., Kingston. 
NEW ZEALAND.—Gorpow anv Goren, Limited, Wellington 
and Christchurch ; Urron anp Co., Auckland; J. 
Wrrsow Cratc anv Co., Napier. 
a SETTI. EMENTS.—KELLy AND Watss, Limited, 


UNITED $I TES OF AMERICA.—InrernatTionaL News 
Co., 83 and 85, Duane-street, New York ; Susscrip- 
tion News Co., Chicago. 
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The Personal Factor in Industry. 


Durinc the recent visit of the Iron and Steel 
Institute to the works of the Park Gate Iron and 
Steel Company, Limited, the members could hardly 
fail to notice—apart from the interest attaching 
to a remarkably well-found and well-equipped 
works—two features which appear indeed to 
be highly characteristic and worthy, therefore, of 
some detailed consideration. One was that all the 
guides and marshals and most, if not all, the 
departmental chiefs and overseers were com- 
paratively young men. The other was the spirit 
of camaraderie, zeal and loyalty to the firm that 
was everywhere manifest amongst these young 
men. Indeed, it may be said of Park Gate—and 
of the Staveley Works, Chesterfield, to which 
likewise these observations apply with almost 
equal force—that they exhibit an esprit de corps 
which would do credit to a public school or a 
crack regiment. Such a spirit must, even taking 
the most materialistic view of it, constitute an 
asset of no mean value to the firm whose em- 
ployes possess it. 

The prestige of a great public school or of a 
celebrated regiment is derived from tradition, and 
influenced for good or ill by its head, or its com- 
manding officer, as the case may be. Most of the 
big industrial concerns are hardly old enough to 
have traditions capable of influencing greatly the 
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ment of directors whose interests are first and only 
'those of the shareholders, socialistic schools of 
/ thought find grounds for their impeachment of 
| what they call the “ capitalistic ” regime. The Park 
Gate Company has been established long enough— 
it was founded in 1823—to inherit traditions, yet 
‘it may be doubted whether such traditions could 
counteract the withering effect of the impersonal 
directorship which weighs so prejudicially on the 
morale of many large undertakings. The explana- 
tion of the features referred to, which must strike 
even the most superficial observer at Park Gate, 
is that the direction is very far indeed from being 
impersonal, and has achieved the happy mean 
between the personality which is recognised as 
estimable and stimulating and the personality 
which is merely disciplinary or self-assertive, and 
so subdues and crushes individuality and initiative. 
It happens that the chairman of the company, 
Mr. Charles Markham, has a personality which is 
strongly stimulative. He is a very real driving 
force in all the undertakings with which he is con- 
nected, but he is much more ; he is a creative and 
_ Sustaining force. Furthermore, he has ideas which 
|are, in all probability, far more in real tune with 











the tendencies of modern industrialism than those 
held by the chairmen and directors of many other 
big enterprises. One of these he exp: freely 
to his guests at the luncheon to which he enter- 
tained them on the occasion of the visit of the Iron 
and Steel Institute. It was to the effect that the 
interests of shareholders should not be the only, 
and certainly not the obsessing, concern of a 
directorate. Not many years ago the implied 
suggestion of a moral obligation to others than 
those who had supplied the capital of an under- 
taking would have been deemed rank heresy. 
To many masters of the die-hard, intransigeant 
type, the old guard who learn nothing and forget 
nothing, such a suggestion may well seem a frank 
heresy still. To others it may appear cryptic, or 
oracular, or to need amplification or modification, 
or a gloss that would be both. There will be many, 
however, who will see nothing paradoxical or 
esoteric in the statement, but will hail it as embody- 
ing a principle which might do much to allay labour 
unrest and, possibly more important still, to dis- 
arm labour suspicion. In this connection it may 
be well to add that Mr. Markham discriminates 
between the workman-shareholder and the share- 
holder pure and simple, and has given very practical 
evidence of that discrimination by paying workmen- 
shareholders’ dividends out of his own pocket 
when they have not been forthcoming from any 
other source. It may be said that this is not sound 
finance, but it must certainly be admitted to be 
very sound. psychology, and such bread upon the 
waters may help very greatly to explain the 
spirit of loyalty and devotion which the workers 
of Park Gate entertain for their chairman. 
The “young man” at Park Gate 

Staveley is the special “find” of Mr. 
ham, who maintains in all things the closest 
personal touch with his subordinates and 
ever on the lookout for merit and aptitude, and 
ready to foster it when found. This is the true 
mark of a leader of industry, to know his men 
and to get—without exacting—the best out of 
them. This, then, would appear the explanation 
of the fact that so many of those in authority at 
these works are young men ; the personal and direct 
knowledge, sympathy and support of a managing 
director with his workpeople. In its ultimate 
analysis there is nothing mysterious about it; it 
is simple enough and prodigiously efficient. It is 
an effect, however, not to be achieved by an 
absentee directorate or an absentee chairman who 
does little more than draw a salary or dividends. 
In this aspect the lessons it teaches are valuable 
to industry as a whole, and it may well be hoped 
that with the dawn of a better understanding 
between labour and capital, and of a wider sym- 
pathy with labour views and aspirations, the 
example set by the chairman of the Park Gate 
Company—and, fortunately, not by him alone— 
will be diligently followed elsewhere. 


and at 
Mark- 
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The Brinell Ball Test. 


DvurineG the past ten or fifteen years the Brinell 
or ball-hardness test has found steadily increasing 
use among engineers, a fact which serves clearly 
to indicate that the data obtained are of value and 
interest to the users of metals. The test is gene- 
rally referred to as determining the “ hardness ”’ 
of a piece of metal, although the qualifying term 
“ball-hardness’”’ is wisely employed by those 
who are cautious in their use of words. Such a 
reservation is by no means unnecessary, since 
“ hardness ” is a somewhat vague property which 
is exemplified in widely different ways under 
different conditions. We need not, however, in 
the present connection, enter upon any discussion 
of the various kinds of hardness and their inter- 
relationship. The question of the value of the ball- 
indentation test and of the meaning of its indica- 
tions has recently been raised in a somewhat novel 
form by a paper read to the Swansea meeting of 
the Institute of Metals by Mr. F. W. Harris, of 
Birmingham University, and the bearing of the 
new facts brought out by this author is worthy 
of consideration. 

Incidentally to a research on the hardness of the 
alloys of copper and zinc, Mr. Harris has en- 
deavoured to develop a new form of the Brinell 
test, which he describes as the method of “strain- 
less indentation.” This somewhat paradoxical 
title is readily understood when it is appreciated 
that, in order to avoid the very appreciable effects 
of strain upon the metal adjacent to a ball im- 
pression, the author anneals the indented specimen 
and then replaces the ball and renews the applica- 
tion of the load, this process being repeated until 
no further increase in the depth, of indentation 
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is produced. In this form of the test it will be seen 
that a size of indentation is found such that it can 
support the applied load by the resisting power 
of the annealed metal without the aid of the *‘ cold 
work”? hardness produced by strain. If it were 
sought to apply such an elaboration of the Brinell 
hall test for purposes of practical testing, the 
obvious criticism that it is much too complicated 
and lengthy a procedure for practical purposes 
would obviously apply. The method, however, is 
intended for the totally different purpose of ascer- 
taining the “ real ”’ or intrinsic hardness of annealed 
alloys of various compositions and—incidentally— 
for the purpose of determining how much of the 
usual “ ball hardness” of a given material is due 
to the intrinsic supporting power of the metal and 
how much to the additional hardness conferred 
upon it by the deformation caused by the ball im- 
pression itself. So far Mr. Harris has experimented 
with only a short range of copper-zine alloys, and 
it is surprising to find that he can express the 
relation by means of a very simple equation. 
Further exploration of these relations, however, 
appears eminently desirable, as it may well throw 
light upon the work-hardening powers of different 
materials. It is well known that a given amount of 
plastic deformation in the cold (“cold work ’’) 
causes much greater hardening in some materials 
than in others, the behaviour of manganese steel 
being an exceptionally striking example. If this 
property, which is probably closely related to the 
working and cutting properties of the metal, can 
be studied in a quantitative manner by the com- 
parison of “strainless”’ with ordinary indenta- 
tions, considerable useful information might result. 
But, as was pointed out in the discussion of Mr. 
Harris’ paper, his method is not entirely sound 
from the theoretical point of view, since the anneal- 
ing process itself is very liable to be modified and 
rendered to some extent abnormal by the peculiar 
circumstances of the metal immediately adjacent 
to a ball impression. In some cases rapid crystal 
growth may result from these conditions, and 
although the effect on the ball-hardness figures 
may not be marked in the case of copper-zine alloys, 
it does not follow that other materials will act in a 
parallel manner. There is the further difficulty 
that the successive indentations made by Mr. 
Harris’ method are not geometrically similar to one 
another, so that the distribution of stress over the 
supporting area must differ slightly in successive 
loadings. From this point of view a conical in- 
dentation would be superior to a spherical one. 
Valuable and interesting as these contributions 
to the study of the Brinell test are, they serve prin- 
cipally to demonstrate that our methods of hard- 
ness testing are still far from being entirely satis- 
factory, and that further progress towards finding 
a form of test which shall be both theoretically 
sound and sufficiently simple and quick for prac. 
tical use is still urgently needed. It is true that the 
Brinell test has rendered excellent service, and one 
can sympathise with one manufacturer who ex- 
pressed a fear lest further work on this subject 
would only undermine the existing faith of the 
practical man in that test. Yet even such a faith 
—however soothing to the practical man—is bound 
to be undermined sooner or later as more satis- 
factory methods are developed. Nor need this 
prospect agitate the practical man in any way. 
Tests which are of such a nature that any theo- 
retical interpretation is almost impossible have 
proved of practical value, and in some cases hold 
their own for practical purposes. Similarly, where 
the indications of the Brinell test are found reliable, 
the development of novel methods need cause no 
disturbance, and, indeed, unless the temperament 
of the practical man has changed exceedingly, his 
use of it is not likely to be disturbed very readily. 
On the other hand, many cases are known where 
the Brinell numbers do not afford the desired 
information. In connection with such matters, 
there can be no “ faith” in the test, and further 
developments, tending towards the discovery of a 
better method, will be extremely welcome. The 
method of “ strainless indentation ” does not fur- 
nish, or claim to furnish, the new and better method 
for practical purposes, but we may well hope that 
it may open the path to better knowledge of the 
whole subject. 


France and Foreign Trade. 


THe efforts of our French neighbours to find 
markets for their surplus products by means of 
separate commercial agreements have failed gener- 
ally because no compensating advantages are 
offered for those claimed. By endeavouring to 


| competition, France has little to give in return for 
| concessions, and only when the Government places 
ithe welfare of the nation above the interests of 
| industrial and commercial groups will it be possible 
to enter into arrangements that will constitute the 
| basis of a revival of international trade. At the 
| moment, industrial activity is limited to require- 
ments for public works, with the result that there 
are many trades which must find an outlet abroad. 
Hence, some encouragement must be given to 
foreign relations, and it is significant that having 
failed to carry out a policy of partial agreements 
the French are obliged, by the force of circum- 
stances, to enter into arrangements with Germany. 
The undertaking of that country to supply men 
and material for reconstruction work is recognised 
by the French themselves as opening up the way 
for wider commercial dealings. Already it has 
extended to an exchange of German cokes and 
Lorraine iron ore, which means that the French 
will obtain what they require for the development 
of their iron-making industry. This change of 
view is happening at a time when two factors are 
influencing the attitude of the French towards 
more liberal trade relations. One is an analysis 
of the French returns for the first six months of 
the year, which show a considerable decrease in 
value and an increase in the weight of goods 
exported. Imports of coal from Britain and 
Germany and exports of iron ore, potash and other 
products constitute the bulk of the trade. It is 
almost entirely raw material, and the condition is 
not a satisfactory one when manufactured goods 
represent 80 small a proportion of the total. [t is 
also observable that Great Britain continues to be 
the biggest customer for French products, and as 
the trade between the two countries has always 
been considerable, there is all the more reason for 
taking measures to ensure its development. The 
other factor is the passing of the Fordney Tariff 
Bill in the United States, which has caused a great 
deal of uneasiness in France, as well as in Britain. 
This Bill is held to be equivalent to shutting out 
the United States from foreign trade. A barrier 
has been put up between America and Europe 
which has thrown countries on this side of the 
Atlantic on their own resources, and has created 
a feeling in favour of a closer European co-opera- 
tion. If France is unable to send her silks and 
other specialities to the States, she must find 
markets nearer home, -and as so many industries 
are affected the conviction is gaining ground that 
business must be facilitated amongst European 
countries. 

The French have as yet only a vague idea of the 
conditions under which such trade can be done. 
They are stil] obsessed with the belief that they 
will be able eventually to supply foreign countries 
with considerable quantities of cotton and other 
colonial products, and that in time the distribution 
of cheap electrical energy to the manufacturing 
centres will place them in a favourable position for 
doing business in foreign markets. But it is 
evident that they cannot wait for the realisation 
of these ambitious schemes. Something must be 
done at once to open up new business channels, 
and a give-and-take policy is imperative. Nearly 
all the negotiations have failed so far because the 
French Government has found itself bound to look 
after the interests of industries which owe their 
existence to Government efforts after the Armistice, 
but the agitation of manufacturers for still higher 
tariffs has been carried too far, and the struggle 
now taking place over the coefficients, in which 
the Commission is resisting the claims of industrial 
groups to make them prohibitive, indicates a 
possible return to wider views upon international 
trade. The combined influences of the industrial 
arrangements with Germany and the necessity of 
expanding business abroad, now that the United 
States market is practically closed to foreign goods, 
must prepare the way for early efforts to secure a 
commercial entente in Europe. 





Scientific and Industrial Research. 


No, ITI.* 


Fuel Research Board.—Research work on the low- 
temperature carbonisation of coal has been continued 
at the Greenwich station. The object of this research 
is to investigate the possibility of obtaining from coal 
a fuel oil for the Navy and a smokeless solid fuel for 
domestic and industrial purposes. Trustworthy data 
are now available as to the yields and qualities of the 
gas, oil and coke yielded by various coals under the 
low-temperature carbonisation process. Granted 


cover the cost of the raw coal, that the crude oil could 
be sold at 5d. per gallon, and that the gas would 
realise 4d. per therm, the Board estimates that there 
would be a margin of 16s. per ton out of which to 
meet manufacturing costs and to provide a profit. 
The success of the process commercially thus depends 
upon the evolution of apparatus which could be 
cheaply erected, worked and maintained, and operat. 
ing with an efficiency equal to that of the Greenwich 
experimental plant. The investigation of low. 
temperature carbonisation led to the study of the 
structure of coke and how it could be modified and 
controlled. It is believed that the Board’s work in 
this direction will lead to many coals at present 
regarded as being quite unsuitable being included in 
the list of coking coals. It is interesting to note that 
the Director of Fuel Research has been led to the 
conclusion that the carbon in coke is present in the 
form of a glass-like substance of great intrinsic hard- 
ness, and that this vitreous carbon, as distinguished 
from the crystalline form found in diamonds and the 
amorphous as in graphite, must be recognised as the 
non-crystalline form of the element. In order to 
enable it to make certain investigations which have 
not yet been completed, the Low Temperature Con. 
struction Company has received a grant of £2500 
from the Board. 

The Board’s work upon steaming in vertical gas 
retorts, a report on which was published last year, 
has aroused widespread interest in the industry and 
has led to investigations being made at Greenwich 
on behalf of two commercial undertakings on coals 
of a widely differeat nature from those first used by 
the Board. The Board’s scheme for making a physical 
and chemical survey of the national coal resources 
by the aid of local committees has now been set going, 
and the first Committee—for the Lancashire and 
Cheshire district—has been established. A special 
Committee has been appointed to investigate the 
sampling and analysis of coal. The methods recom. 
mended will be adopted in the first instance for the 
purposes of the national survey, but will be available 
for wider use. The carbonisation of peat in vertical 
gas retorts was the subject of a technical report issued 
by the Board during the year. Actual experiments at 
Greenwich in this matter were confined to the use of 
air-dried peat for steam-raising in a Babcock ani 
Wilcox boiler. An additional report on the subject 
containing the results of the Board's experimental 
work in Ireland and an account of Canadian and con 
tinental methods of peat winning is about to be issued. 
In connection with the Board’s work on power 
alcohol, the experimental cultivation in this country 
of the Jerusalem artichoke and a special variety of 
sugar mangold has shown that by suitable planting 
and manuring, high yields per acre can be obtained. 
It has also been shown that artichoke stalks can be 
used for the manufacture of nitro-cellulose and paper 
pulp. Work is being continued on the fermentation 
of the sugars in the artichoke for the production of 
alcohol or of a mixture of alcohol and acetone. The 
production of power alcohol from vegetable sources 
in the Dominions and Colonies is not regarded as 
very promising so far as this country is concerned, for 
the cost of freight, it is held, would practically debar 
us from using the fuel thus imported. 

Deep and Hot Mines.—The work of the Déep and 
Hot Mines Research Committee, taken over by the 
Department from the Institution of Mining Engineers 
at the beginning of 1920, was transferred to the 
control of the Mines Department of the Board of 
Trade last, April. 

Building Research Board.—The East Acton research 
station has now been in full work for over a year, and 
has made good progress with a number of investiga- 
tions. In connection with research on cement, a 
uniform standard of consistency has been atlopted 
for mixing concrete and has been recommended to the 
attention of other research workers and of builders. 
Other work being conducted by the Board includes 
investigations on jointless magnesite cement floors, 
the preservation of stone, the economical use of fuel 
in brick burning, and the use of corrugated asbestos 
cement sheeting as a roofing material Work on the 
latter material was begun at the request of the Home 
Office as an outcome of the considerable number of 
fatal accidents to men working on roofs composed 
of the sheets. 

Food Investigation Board.—The Engineering Com- 
mittee of the Food Investigation Board has devoted 
attention to the development of industrial types of 
hygrometers, to the transmission of heat by convec- 
tion, and to the thermal conductivity of materials 
used in the construction of cold stores. Apparatus 
for the calibration of hygrometers has been developed 
and the standard methods of measuring humidity 
have been so modified as to permit of their use at low 
temperatures in a chamber the interior of which is 
inaccessible to the observer. The experiments on 
heat transmission have yielded results which should 
be of value to the engineering profession generally, 
apart from that section of it which is concerned with 
refrigeration and cold storage. It has been proved 
that heat loss by convection from a surface depends 
upon its temperature, geometrical form and orienta- 
tion. At Oxford, Professor Jenkin has completed his 
measurements of the total heat of liquid carbonic 
acid, and has almost finished his study of the thermal 





that the smokeless domestic fuel produced would 








protect every branch of industry from foreign 





* No. II. appeared September 22nd. 





properties of ethyl'and methyl chloride. The experi- 
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referred to in last year’s report have been completed, 
and a design has been produced for a brine-freezing 
apparatus for use on trawlers at sea. 

Forest Products Research Board.—This Board was 
appointed last July, and is now organising a pro- 
gramme of work. Among other subjects it is directing 
its attention to the kiln-drying of timber, a matter on 
which a preliminary survey reveals a wide field for 
investigation. 

Lubrication Research Committee.—At Cambridge, 
work on the fundamental theory of friction has been 
continued. Some of the results arrived at have 
already been published in the “ Proceedings ”’ of the 
Royal Society. At the National Physical Laboratory 
chief attention has been devoted to investigating the 
pressure distribution in plain cylindrical bearings 
under various conditions of loading, speed of surface, 
nature of lubricant, and difference of radii of bearing 
and journal. These investigations form an extension 
of Beauchamp Tower’s work in which a 4in. journal 
was used with the difference of radii of the bearing 
and journal an unknown quantity. The breakdown 
of lubrication in large high-speed journals has also 
been studied, and is thought to be due to turbulence 
in the ofl film and the existence of a critical speed. 

Gauging Rivers and Tidal Currents.—As there is 
small likelihood of an extensive survey of the country’s 
water resources being carried out in the near future, 
no attempt has been made to hasten the work of the 
Committee charged with investigating the best 
methods to adopt for such asurvey. A study has been 
made of and a report presented on the current meters 
used on Swiss and French rivers. 

The Records Bureau.—An important item in the 
wganisation of the Department of Scientific and 
Industrial Research is the Records Bureau. The 
Bureau deals with the results of work undertaken 
by the Department and its associated organisations. 
All the material so received is systematically absorbed 
in the records and is available for consultation and 
reference at a few moments’ notice. The object 
of the Bureau is not to build up a large hoard of 
neatly docketed papers, but to collect useful informa- 
tion in a readily accessible form, and—except in 
those cases in which such information is confidential— 
to bring it promptly to the notice of those concerned 
in cognate investigations. A second important duty 
of the Bureau is to examine and compare the pro- 
gramme of research submitted by the different 
research bodies and to prevent unconscious duplica- 
tion and repetition. It has already justified its 
existence in this respect. 

Scientific Publicity.—The presentation in the daily 
Press of information in an interesting and intelligible 
form concerning the progress of scientific and indus- 
trial research is being carefully considered by the 
Department. In the United States a service of news 
giving popular accounts of the progress of chemical 
science has been begun by the American Chemical 
Society, and it is believed that a similar service 
covering the activities of the Department would be 
valuable and would be welcomed by the general 
newspaper reader. 


British Association. 
No, Til.* 
SECTION G. 


CEMENT MANUFACTURE AND APPLICATION. 


AN entire session of the Engineering Section was 
allocated to a consideration of the manufacture and 
use of cement. 

The equipment of a modern Portland cement plant 
was the subject of a contribution by Mr. G. V. Maxted, 
who said he had been associated with the industry 
for a period of forty years. When he first joined the 
trade, the total annual output did not exceed 700,000 
tons a year, whereas to-day,if all the works were 
operated to their full capacity, the total output of 
English cement works would be nearly 4,000,000 tons 
a year. The outstanding feature of the industry 
during the last twenty years had been the change over 
in methods of burning from the old-fashioned fixed 
and intermittent kilns to the rotary kiln. The earliest 
rotary kiln built in England on a commercial scale 
was put up in the year 1901 at Swanscombe. It was 
the Hurry and Seaman kiln, which was purchased in 
America by the Associated Portland Cement Manu- 
facturers, Limited. , The early rotary kiln did not 
exceed 70ft. in length by 6ft. diameter, whereas 
to-day kilns up to 230ft. in length and of 10ft. 6in. 
diameter in the burning zone had been installed. 
They were capable of an output of 1500 tons of 
cement per week, whereas the earliest rotary kilns 
were thought to be doing good work if they produced 
250 tons per week. The introduction of this type of 
kiln caused such a revolution in the cement industry 
that men who were skilled in the older methods had 
practically to re-learn the business. It was thought 
at one time that cement could only be made from soft 
chalk and clay, and the home of the industry, while 
that belief prevailed, was on the Thames and the 
Medway, whereas to-day throughout the world the 
greater percentage of cement was produced from 
limestone or from the cement rock found in such 
immense quantities in the Lehigh Valley and other 
areas in America. 
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The concluding part of the paper was a description 
of the process employed at one of the works on the 
river Humber, which was illustrated by slides and 
by cinematography. The whole of the operations 
were dealt with, from the digging of the chalk by a 
Bucyrus digger down to the delivery of the finished 
cement to rail on consignment to consumers. 

Professor F. C. Lea read a paper dealing with the 
resistance to fire of concrete and reinforced concrete, 
of which he is the joint author with Mr. R. E. 
Stradling. The paper dealt with work which has 
been carried out in the Civil Engineering Department 
of the University of Birmingham. 

The author said that in considering the effect of 
fire upon reinforced concrete, the problem could be 
stated under two headings :—({1) Was it possible to 
make concrete which would retain its strength during 
and after exposure to the high temperatures likely 
to occur in a building fire? (2) Was it possible to 
prevent the steel from reaching such a temperature 
that its strength was reduced to or below the point 
required to carry the loads occurring in the building ? 
It had been shown that mild steel at temperatures 
of little more than 600 deg. Cent. had a very low 
breaking stress, and that assuming the concrete 
conducted heat sufficiently to allow the temperature 
of the steel to rise to more than 600 deg. Cent., a 
loaded structure was almost bound to fail. It had 
also been demonstrated that when the surface of 
concrete was exposed to certain temperatures for 
periods of from one to four hours, the temperature 
of steel at given distances from the heated surfaces 
reached the dangerous stage. -Proof had also been 
obtained that the concrete itself was seriously affected 
by exposure to temperature, and that fact pointed 
to the need of investigations directed towards the 
evolution of a fireproof concrete. 

As the result of experimental work, it was now 
possible to state certain general conclusions. It had 
been shown that it was possible to make a concrete 
which retained sufficient strength at high temperatures 
to carry the full loads imposed by ordinary design 
methods, provided the temperatures concerned were 
not above about 900 deg. to 1000 deg. Cent. The 
experimental conditions which differed from practical 
ones were mainly two :—(1) Concrete only was used 
in the experiments, and was not associated with 
steel, as was usual in most building work now. (2) The 
strength was measured within a few hours of the 
cooling of the specimens, which were allowed to cool 
in the furnace. It was these two further considera- 
tions which were of supreme importance in reinforced 
concrete work, considered as a fire-resisting material. 
It was known that if concrete was raised above 
100 deg. Cent. then contraction was practically 
obliged to occur. On the other hand, steel embedded 
in the concrete continued to expand as the tempera- 
ture rose. It was not difficult to realise what must 
happen. The adhesion between the steel and con- 
crete must break down, either by a complete sliding 
of the steel through the concrete, or the concrete 
must crack and leave the steel. In practice it was 
the latter which occurred. One of the points on 
which great emphasis should be laid was the “ spalling 
off’ of the concrete from the steel reinforcement, 
exposing the latter to the direct action of the fire. 
This spalling action would in many cases occur long 
before the temperature of the steel could have risen 
to the degree which was dangerous. Spalling nearly 
always, if not always, preceded failure in case of fire. 
The structure would fail owing to the steel being 
heated to a point at which its strength was seriously 
affected, but that would usually happen by direct 
contact with the fire, and not by the heat conducted 
by the concrete. If a concrete which would not spall 
could be discovered, the conductivity would be the 
only, and not by any means such a serious, menace. 
It might be possible to counteract this effect by 
increasing the cover, but without actual large scale 
experiments, it was not possible to say. Probably 
a type of burnt clay cover separated from the con- 
crete by an air space or slag wool packed layer might 
be a solution, but again full scale experiments were 
required. It could now be said that the small scale 
experiments had shown that much money had been 
wasted in large scale experiments which were carried 
out in an empirical manner without any real know- 
ledge of the fundamentals of the problem. The 
specimens used in the experiments were all tested 
for strength within a few hours of heating. By 
accident on one occasion a specimen was left for 
about a week before testing. It was found to have 
lost strength quite out of proportion to the amount 
of heating. The importance of this “ after effect of 
fire’ could not be over-estimated. Even although 
it might be possible to make a concrete by using 
burnt clay products or dolerites, which would stand 
its full load at the time of the conflagration, yet when 
the question had to be faced whether the building was 
afterwards safe, and, if not, how much of it should be 
demolished and rebuilt, the answer would appear 
to be not very encouraging. In view of the very large 
number of buildings. already erected in reinforced 
concrete, the problem could not safely be left at that 
point. The next work should, however, be done on 
full-size specimens, as there were factors which could 
not satisfactorily be reproduced under laboratory 
conditions of the ordinary type. If money was 
available for further rather expensive work, very 
useful data could be obtained of primary importance 
























































































































































































to the community. As far as the present results were 
concerned, it was submitted that reinforced concrete 
work as at present carried out in practice was any- 
thing but fire resisting. 


SECTIONS I. AND G. 
TEACHING OF MATHEMATICS. 


A joint discussion of the Engineering and Educa- 
tional Sections, on the subject of modern methods of 
teaching mathematics, was arranged. 

Professor T. P. Nunn, who opened it, said the 
question at issue was whether a return to a standard 
sequence of theorems in elementary geometry was of 
less importance than the question whether the tradi- 
tional basis of formal geometry should be retained. 
Euclid’s system—apart from the preliminary doctrine 
of points, lines and planes—rested upon two assump- 
tions about the nature of space :—(1) That it admitted 
of congruent figures, (2) that it permitted one and only 
one line to be drawn through a given point parallel 
to a given line. There were strong reasons for adopt- 
ing, instead of the latter, the assumption (2) that 
space admitted of similar figures, leaving the pro- 
perties of parallel lines to be deduced therefrom 
instead of deducing the existence and properties of 
similar figures from the postulate of parallel lines. 

Mr. R. C. Fawdry pointed out that the reform in 
mathematical teaching was a revolt against Euclid, 
and a demand had arisen from technical colleges that 
the mathematical equipment of students should be 
wider in range and more practical in character. That 
demand had led to a reconsideration of the purport 
of mathematics as part of a general education. The 
slow progress of the majority was clearly due to a 
course framed in the interests of specialists. The 
postponement of the more academic portions had 
permitted students to acquire a knowledge of trigono - 
metry and mechanics at an early stage, and had 
indeed enabled many to acquire a working knowledge 
of the calculus before leaving school. Less emphasis 
was now, however, laid upon book work, the tendency 
being for practical work to take its place ; but the 
adoption of the newer methods was still far from 
being universal. The older teachers and some 
universities were still conservative, but the modern 
mcvement was being helped by the attitude of the 
Board of Education and the Civil Service Commis- 
sioners. 

Professor M. J. M. Hill said that Euclid’s Vth book 
had fallen into disuse, not only in school», but also in 
universities. That was probably due to the inver- 
sion of the natural order of ideas, to the omission 
of all explanation of the manner in which the fifth 
and seventh definitions were originally obtained, and 
to the unnecessary use of the properties of unequal 
ratios to prove properties of equal ratios. Although 
the book seemed to be unsuited for school use, it 
was probable that if the idea of proportion were 
introduced from first principles, the contents of the 
book would be of great value to university students 
commencing the serious study of the calculus. 

Professor Hudson Beare advocated aseparate mathe- 
matics course for engineering students, and insisted 
that the teacher of mathematics to such students 
ought himself to be an engineer. 

Professor Lea expressed himself in favour of special 
experimental laboratories in mathematical depart- 
ments, so that the student might be taught the extent 
to which the final results of calculations depended 
upon the data upon which these calculations were 
based. Mathematics should be regarded as a tool 
for engineers as well as a mental training. 

Professor W. Hewson was inclined to favour the 
reformed methods of teaching, as it would arm the 
student with a tool for use in his every-day work. 
Experience suggested that the mental capacity of 
engineerings tudents was of a different order from that 
of an earlier generation. It had changed no doubt, 
to some extent at least, as the result of modern 
methods of teaching mathematics. 








STANDARDISATION AND BRIDGE DESIGN. 


Stnce the publication last week of a leading article on 
“Steel Railway Bridges’’ the September iesue of the 
Journal of the Franklin Institute has reached us. In it 
we find an interesting paper by Mr. Ralph Modjeski 
one of the most eminent bridge engineers of America, and 
prominent on the Quebec bridge inquiry—in which the 
following passage, which fully confirms the views we 
expressed, appears :— 

“The United States, because of the rapid growth of its 
railways and the magnitude of its streams, offers the 
greatest opportunity of any country for the development 
of the science and knowledge of bridge building. Unfor- 
tunately, we have now entered upon an era of standard 
specifications, and each engineering society of any size 
is bent upon compiling its own. So that an engineer 
desiring to secure somewhat better material for his 
structure is met by objections from the manufacturer, 
who claims that if the standard specifications of such and 
such society are good enough, the engineer should be con- 
tent with them. This automatically arrests any effort on 
the part of the contractor to produce better material than 
what is known by him as ‘ commercial product,’ and thus 
Pp in the manufacture of materials of higher grade 
quality for bridge work is retarded. The material is not 
improving in quality—it is even deteriorating. Standard 
specifications are an advantage in many cases, but not in 
regulating the product of industries which are still almost 
in their infancy and in process of development.” 
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French Suction Gas Lorries, 


In adapting suction gas plants to lorries and tractors 
the idea in France is to provide equipments for any kind 


of commercial vehicle at a cost sufficiently low to justify 
the expense of fitting them. The lorry builder does not 
trouble himself with the designing of special wagons to 
run on cheap gas, although he may do this in time when 
users have learnt to appreciate the economies of suction 
gas and are prepared to purchase wagons built to give 
the most satisfactory results. Until then the lorry 


there will obvi be considerable openings in France. 
It is true that the fitting of suction gas plants to existi 

lorries is something of a makeshift, for the power develo 

in an engine at the same number of revolutions as will 
give the best efficiency on petrol is usually from 25 to 
30 per cent. lower with suction gas. The gas engine 
being a combustion engine must have a longer stroke 
than the petrol motor to give the same efficiency. As 
the majority of lorries are fitted with engines allowing 
only a small margin of power for the maximum loads and 
speeds it follows that with suction gas the loads and 
speeds have often to be largely reduced, the result being 
that French makers of suction gas producers usually 

















FIG. 1—SAURER LORRY AND 


builder is content to leave the problem in the hands of 
makers of suction gas producers, who see a very large 
opening for business in equipping existing vehicles for 
running on gas as an alternative to petrol. Opportunities 
for the successful use of suction gas are greater in France 
than in most other countries on account of the dearness 
of petrol, which has of itself seriously restricted the 
employment of vehicles for commercial purposes. In 
addition there is the pohey of a “ national fuel” which 





LION SUCTION GAS PRODUCER 


provide for alternative running on petrol when the engine 
is required to develop temporarily more power. In a 
word, the present fitting of suction gas plants to any type 
of lorry marks a period of transition during which users 
will be able to ascertain from practical experience the 
possible economies that may be effected in vehicles fitted 
with sufficiently big engines to deal with the loads under 
the same conditions as with petrol. The user must 
become familiar with the suction gas lorry and must be 








cost will, in very many cases, induce users to show a 
preference for the new power plant. 


Tue Gazocens “ Lion.” 


The results of the trials of suction gas lorries carried 
out in France recently, when the first place was secured 
by the Thornycroft wagon, have al y been published 
in these columns, and the Thornycroft lorry has been 
described. We now deal with some of the French suction 
gas plants which are arranged as independent units to be 
adapted to any vehicle. Usually the apparatus is carried 
on the footboards, which are strengthened for the purpose, 
and sometimes it is placed in the body of the vehicle or 
even at the rear, the equipment being arranged to suit 
the owner’s convenience. The accompanying illustration 
—Fig. 1—shows a Saurer lorry equipped by the Gazogéne 
“* Lion,” 15, rue de Bonnefond, Lyon-Montchat, and a 
plan and elevation of the vehicle is reproduced in Fig. 2. 
The producer and the scrubber are placed on each side 
of the driver’s cab and are carried on a frame of steel 
sections which passes under the chassis and is attached 
to the side members. A half section of the producer is 
seen in Fig. 4. The lower part A contains incandescent 
charcoal, and water from a small tank is introduced to 
the bottom of the producer at B where the quantity is 
regulated by an adjustable screw-down valve. The 
water falls on to the hot corrugations and the temperature 
rapidly rises in the annualer-chamber C until, on arriving 
at the bottom through the conduit D, the water is evapo- 
rated. The steam rises through the incandescent charcoal 
and the gas formed collects in the annular chamber F 
which constitutes a small reservoir to ensure an even 
flow of gas. At F is the flange for the pipe to the serubber. 
The upper part of the producer G serves to store the 
charcoal which is at the same time dried by the heat of 
the producer and is fed as required, while the vehicle is 
running, by the lever H which depresses the cone I. 
The producer is rectangular in form to facilitate its 
installation on the vehicle. The scrubber shown in 
Fig. 5 has been designed to ensure a perfect cleansing 
and cooling of the gas. As charcoal is free from volatile 
by-products the cleansing operation consists mainly 
in removing dust and other impurities which, if 
allowed to pass, would have a detrimental effect upon 
the engine, and it also brings down the temperature of 
the gas and so increases the weight drawn into the cylin- 
ders. The scrubber is built up of a number of super- 
imposed perforated cylindrical receptacles filled with 
coke, sufficiently spaced apart to ensure the longest 
possible contact with the water introduced at J and 
sprayed by the circular pipe K. The hand blower, which 
is illustrated in Fig. 6, is placed between the producer 
and the scrubber, and is provided with a three-way conical 
valve for putting the producer in communication either 
with the air or with the scrubber. The fan is reduced 
in diameter and its efficiency increased by giving an 
appropriate form to the blades. When starting up after 
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aims at limiting as much as possible the importation of 
foreign oils, and there can be in France no national fuel so 
abundant as charcoal for suction gas producers. If 
therefore the experimental equipments convince users 
that great economies are to be realised with suction gas 


able to keep it in good running order, for the plant will 
certainly not give complete satisfaction unless it is occa- 
sionally overhauled and frequently cleaned, and if it be | 
found that the maintenance cost can be kept reasonably | 
low there is no doubt that the enormous saving in fuel 





lighting the fuel, the air blast is placed in communication 
with a short chimney, and when ready the valve is turned 
so as to close the communication with the air and to open 
it on to the scrubber, the fan being actuated so as to 
drive the gas through the scrubber and into the cylinders 
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to facilitate the starting of the engine. After standing 
for thirty-six hours the engine can, it is claimed, be started 
up in four or five minutes. The petrol carburetter is 
replaced by a simple “ gas-mixer " with taps for adjusting 
the supply of gas and air. The mixture is always uniform, 
and the makers claim that the loss of power as compared 
with petrol is only 15 per cent., this loss being, they state, 
partly compensated for by the greater smoothness and 
flexibility of the engine running on gas. In the Paris 
trials the four cylinder engine 110 by 140 on the Saurer 
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FIGS. 4 AND 5—SECTIONS THROUGH LION PRODUCER AND SCRUBBER 


lorry with “‘ Lion’ suction gas plant developed in the 
bench tests 15.8 horse-power. The weight of the vehicle 
was 4093 kilos., and the loads carried during the two days’ 
runs of 37} miles each were 3557 kilos. and 3551 kilos., the 
consumption of charcoal being 56 kilos. and 51 kilos. 
respectively. The total weight of a suction gas plant 
for a 40 horse-power lorry is 5} cwt. 


Tue Societe FRANCAISE VIERZON. 
The Société Francaise de Matériel Agricole et Industriel 


of Vierzon (Cher.) has specialised for several years in the 
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FIG. 7—FRANCAISE PRODUCER 


construction of suction gas producers employing small 
chopped wood as fuel. For motor vehicles the industrial 
type of plant has been simplified, notably by omitting 
the scrubber, which is replaced by a series of cooling pipes. 
No water is introduced into the apparatus, the moisture 
contained in the wood being all that is necessary to 
supply hydrogen for the gas. While, however, the indus- 
trial plant employs nothing but wood, and the gas has 
to pass through a scrubber to free it from any tar products 
that may not have been eliminated in the producer, the 











portable plant burns wood and charcoal in various 
proportions, generally one part of charcoal to three parts 
of wood. The charcoal is added to ensure a more regular 
combustion and to increase the richness of the gas. The 
producer is based upon the principle of “‘ inverted com- 
bustion,” that is to say, air is admitted to the upper 
layers of fuel to ensure an active combustion at the surface 
and consequently a sufficiently high temperature to burn 
completely the tar products of the wood, and the gas, 
being drawn down through the hot mass, is freed from any 
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impurities. On leaving the producer the gas passes 
through a series of pipes arranged horizontally or verti- 
cally according to the method of installation adopted. 
The pipes are connected at intervals with collectors into 
which any dust that may be carried by the gas is deposited. 
The length of the pipes for cooling the gas depends, of 
course, upon the quantity consumed by the engine. 
From the sectional view of the producer given in Fig. 7 
it will be seen that the lower part is lined with fire-bricks, 
leaving an annular space between the outside of the 
lining and the sheet steel casing. Through the upper 
half of the lining are three series of holes or ports A which 
are opened or closed by means of the handles B outside 
the casing, the object being to admit more or less warm 
air as required from the outside annular space into the 





excess of water so that the gas on leaving the producer 
is perfectly dry. Under normal conditions the chimney 
is closed. In Fig. 3 a plan and elevation of the Société 
Frangaise suction gas plant fitted to a Scemia chassis are 
shown, which chassis is identical to that used on the Paris 
motor omnibuses. The gas which leaves the producer 
dry and free from impurities, although carrying a certain 
quantity of dust, passes through two sets of five vertical 
tubes about 6ft. high mounted on a collector. After 
passing up one set of tubes and down the other the gas 




















FIG. 6—-HAND BLOWER AND 3-WAY COCK 


is cooled and leaves any dust carried in suspension at the 
base. The collector extends upwards in front of the 
tubes to the height of the engine to form a chest from 
which the gas is taken to the inlet valves. The suction 
inlet is controlled by a three-way valve which allows of 
the engine being run on either gas or petrol. This change 
is effected instantaneously, and permits of the driver 
obtaining more power in case of temporary overload, by 
running on petrol. 

Official consumption tests have been carried out with 
a Société Frangaise plant on a La Buire lorry with a four- 
cylinder engine of 90 mm. bore by 110 mm. stroke. The 
weight of the lorry was 3980 kilos. and the load 2470 
kilos. The vehicle ran from Vierzon to Paris in two 
stages, a distance of 117} miles. The commercial speed 

















FIG. 8-BRASIER LORRY WITH CAZES SUCTION GAS PLANT 


upper part of the fuel bed. Such an arrangement is 
necessary on account of the varying quantity of moisture 
in the wood and also because the temperature must be 
kept uniformly high to ensure the complete reduction of 
the tar products. This can only be done by burning the 
upper layer of fuel with an appropriate quantity of oxygen. 
In a small producer the consumption would be too rapid 
and the results would not be sufficiently good if wood 
alone were employéd, and a certain proportion of charcoal 
is therefore added to maintain the required temperature 
with a smaller consumption of fuel. The upper half 
of the producer C serves as a storage chamber for the 
fuel which is dried and partly carbonised by the heat. 
In the case of damp wood the vapour is carried off by the 
chimney at the top, the object being to prevent any 





was 8} miles an hour. The total consumption of wood 
was 343} 1b. and of charcoal 106lb. The quantity of 
petrol used for starting the engine was 2} pints. The 
official report states that on arriving in Paris there was 
no trace of tar either on the valves and plugs or in the 
pipe connections, 


SocreTve pes GazoGENEs CAZEs. 

The Société des Gazogénes Cazes, 40, rue Marbeul, 
Paris, competed in the recent trials with the Brasier 
lorry, a view of which we reproduce in Fig. 8. The work- 
ing of the plant is shown diagrammatically in Fig. 9. The 
producer A, lined with refractory material, has an annular 
steam generator B with air admission at C. The air, on 
being drawn over the surface of the hot water, takes up 
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a certain quantity of steam after which it passes through 
the pipe D to the bottom of the producer ; this pipe also 
passes through the economiser E. The gas from the 
upper part of the producer continues its course by the 
pipe F into the economiser, where it is cooled by contact 
with the walls and also gives up part of its heat to the 
pipe D to raise the temperature of the steam-saturated 
air. ‘Thence the gas enters the scrubber and finally into 
a condenser with a series of baffle plates which free the 
gas from any water and impurities. It is claimed that 
this system of recuperating the heat increases the calorific 
value of the gas and consequently more power is developed 
in the engine. This would seem to be confirmed by the 
results of the Paris trials, when the 100 mm. by 150 mm. 
engine developed on the bench 20.4 horse-power, and the 
consumption of charcoal with loads of 34 tons was 54} kilos. 





was 8,034,700 tons, and of steel 9,067,300 tons; in 1921 
these figures had fallen to 2,611,400 and 3,625,800 tons 
respectively. ‘The following analysis of the corresponding 


productions for each quarter of 1921 is very instructive | 


in this connection :— 





Pig iron. Steel. 

Tons. Tons. 
January-March 1,491,700 . 1,336,000 
April-June 74,700 79,000 
July-September : 262,700 980,600 
October-December 782,300 1,230,200 
2,611,400 3,625,800 


On operations being resumed at the mines, production 
at iron and steel works restarted on a very restricted scale, 
and with the low prices then prevailing was carried on at 


| this connection they have had the valued help of Mr. J. E. 
| Hackford, who was co-opted on to the Committee on the 
| nomination of the Institution of Petroleum Technologists. 

As a first step towards the exploration of the subject, 
the Committee decided to collect authentic information 
as to the importation of petroleum products into the 
United Kingdom during each of the five years 1917-1921 
inclusive. For purposes of reference the data so collected 
have been analysed and tabulated in Table I. 

The Committee then proceeded to inquire into the origins 
of our present imported oil-fuel supplies, and for that 
purpose the statistics for the year ending 1921 were ana 
lysed—see Table LI.—so as to discriminate between the 
various countries of origin, and also to show how much of 
our total imported supplies of petroleum and petroleum 
| products are being drawn from within the Empire itself. 





Sr | 


The Committee considers it important that attention 
should be drawn to the fact that, inasmuch as the home 
production of shale oil is now very small,+ owing to the 
relatively low cost of production of imported petroleum, 
we are at present dependent almost entirely on countries 
outside the Empire for the supplies of natural petroleum 














and petroleum products, a most undesirable and dangerous 
state of affairs from every point of view. 

The Gas and Coking Industries as Prodycers of Motor 
Spirit.—It would appear that the only practicable way 
































in which future home supplies of motor spirit and fuel oils 
can be extended is by the carbonisation of bituminous 
coals at temperatures between 600 deg. and 1200 deg. Cent. 
| By carbonising suitable British coals at high temperatures 
~1000 deg. to 1200 deg. Cent.—in gas retorts or by- 
product coke ovens there can be obtained between 3 and 

| 6 per cent. of the weight of the dry coal as anhydrous tar, 
| and between 0.75 and 1 per cent. of its weight as refined 
benzole—motor spirit. It should be borne in mind, how- 
ever, that, inasmuch as more than half of the coal so 
carbonised is for the production of hard metallurgical coke, 
the total production of motor spirit and tars by these 
methods depends very largely upon conditions in the iron 
and steel industries which fluctuate and at the present 

time are exceedingly bad. Supposing, however, that 

pre-war prosperity were restored to the iron and steel 
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FIG. 9-THE CAZES SUCTION GAS PRODUCER 


on the first day’s run of 37} miles and on the second day 
46 kilos. It is true that the length of the engine stroke 
gave an advantage for the combustion of gas. 

The Cazes producers have been used successfully on 
agricultural tractors, and in ploughing tests a Tourand- 
Latil tractor equipped with this plant ploughed 2} acres 
with a consumption of 45 kilos. of charcoal, of which the 
cost was 8.40f. In the latest type of suction gas plant 
recently adapted to lorries the scrubber and condenser 
have been done away with and they are replaced by a 
double oil filter. In this way the weight has been reduced 
from 10 to 5 ewt. The tendency of all makers of suction 
gas plants for motor vehicles is to simplify them as much 
as possible by omitting the scrubber with its water supply, 
and the results already obtained with different systems 
tend to show that improvements will be carried out in 
the direction of compact and unobtrusive plants which 
will help to popularise the employment of suction gas 
for commercial vehicles. 





Fuel Economy.* 


No. I. 
J]. THe Coat Srrvation. 


Since the Committee last reported, the fuel situation 
in this country has been dominated by the effects of the 
coal crisis of 1921. The output of coal from mines in 
Great Britain during the year ending December 3lst, 
1921, fell to 163 million tons, of which 24.66 million tons 
were exported, and a further 11 million tons—including 
about 133,000 tons of manufactured fuel—were consumed 
by steamers engaged in the foreign trade. There were 
also exported 443,565 tons of gas coke, 850,074 tons of 
manufactured fuel, and 292,648 tons of other sorts of 
coal fuel. Owing to the coal stoppage, there were im- 
imported into the country during the year—but chiefly 
during the three months April-July inclusive—altogether 
some 3.433 million tons of coal, and 136,424 tons of coke 
and manufactured fuel. 

In its last report the Committee drew attention to the 
effects of the then high coal prices upon the praspects of 
the iron and steel industry in this country ; and as this 
particular industry reflects almost better than any other 
the effects of coal prices upon production, the following 
observations may appropriately be made upon the present 
situation. 

The crisis of last year in the coal trade was the final 
cause of the severe depression which in the pig iron and 
steel trade had gradually been setting in since the miners’ 
strike in the autumn of 1920. The latter came upon the 
trade following a period of high prices and abnormally 
high demand, and precipitated a complete cessation of 
business and great difficulty in obtaining new orders. 
This was further accentuated by the general post-war 
economic conditions in the world’s markets. At the 
same time on the Continent there was a cheapening in 
the cost of production, together with a serious drop in 
exchange values and pressure of the banks on the Belgian 
and French works to realise stocks, and in consequence 
the foreigner was enabled to deliver pig iron into Great 
Britain at a lower price than it could be made at home. 
Hence, whilst the pig iron sales had been maintained 
fairly well up to the end of 1920, the first months of 1921 
saw the importation of both pig iron and steel into Great 
Britain on a large scale, foreign pig iron being delivered 
into Scotland about thirty shillings per ton below the cost 
of manufacture in Great Britain. The coal crisis of the 
following months completed the disaster. 

The combined effect of these various causes is well 
shown by contrasting the production of pig iron and 
steel in the United Kingdom in the years 1920 and 1921 
respectively. During the year 1920 the output of pig iron 


* Fifth report of the Fuel Economy Committee, presented to 
Section B, Chemistry, British Association, Hull meeting, 1922. 


, S industries, a total high temperature carbonisation of some 
wain Sc : : 
40 million tons of coal per annum might reasonably be 
expected. Taking | per cent. of its weight as a probable 
outside limit for the ultimate production of refined benzole, 
the total potential production of the latter would not 
| exceed 400,000 tons per annum, which is very little more 
than half the tonnage of the motor spirit actually imported 
| into the country in the year 1921. Moreover, of this 
potential supply nearly half would have to be drawn from 
the gasworks of the country, and it is at least pro- 
blematical whether it would pay the gas companies to 
extract the benzole from their gas at present prices. 
Indeed, taking the present relative prices of gas and 
benzole, as well as the costs of recovering benzole from 
coal gas, it is probable that the cash value of the potential 
heating power of benzole is greater when left in the gas 
than it is when extracted therefrom and, after subsequent 
refining, sold as motor spirit. 
Low Temperature Carbonisation of Coal as a Future 


a. heavy loss. Despite subsequent reductions in wages 
| dee to the operation of sliding scales and other mutual 
arrangements, and in the excessively high railway rates, 
which gave manufacturers less relief than had been hoped 
for, there still seems little hope of further reductions in 
the present prices of pig iron and steel, the cost of fuel 
delivered to the works being still too high. 

From a fuel-economy point of view the position is most 
unsatisfactory, because at present the prices of coke as 
compared with those of coking coals delivered at the 
works offer little inducement to iron and steel makers 
owning self-contained plants to start up the coke ovens 
connected with their steel works, since coke can be bought 
at prices below the cost of making it in their own ovens, 
even after crediting the values of all the by-products 











produced in the process. This condition is entirely | Source of Oil Fuels.—Therefore, it has to be recognised 
Taste I.—Imports of Petroleum Products into the United Kingdom for the Years 1917 to 1921 inclusive (Tons). 

a ah - 1917. <7 1918. 1919. 1920. 1921. 
Pn an fe feo , 7 1.65 31,388.0 17,417.1 426,151.0 
Lamp oil “el ; 456,995 .4 528,644.6 544,185.0 574,828.2 536,575 .6 
Motor spirit 422,030.9 584,724.3 602,324.8 629,511.5 768,287 .5 
Lubricating oil 351,188.0 409,095.2 263,332.0 426,656.0 204,059 .8 
Gas oil . . Sa ear te oe 120,400 .0 149,375.0 115,511.1 206,018. 4 304,736 .6 
Fuel oil — mar « , 1,835,759. 1 3,515,020.8 1,105, 855.0 1,425,045.6 255, 

Taste I1.—Imports of Petroleum Products for the Year Ending Dece mber 3ist, 1921. 
(Customs corrected returns in tons, to the nearest decimal place.) 
Motor Lubricating 
Origin. spirit. Kerosene. oil, Fueloil. Gas oil. Crude oil. Others. Total. 
U.S.A. J 414,165.7 440,410.6 192,185.3 820,610.4 292A481.3 7,533.9 300.5 2,167,387.7 
Mexico .. ve a 68,430.9 59,182.7 3,011.4 1,129,758.3 996.5 61,982 .6 1,333,362 .4 
Dutch East Indies... 109,211.1 - 0.5 8,943.7 : 118,155. 3 
Dutch West India Islands . . 5,649.3 5,649.3 
Dele oc. «2 os 2 - 19.8 2,184.0 2,203.8 
Peru a 4 9,092.9 9,092.9 
Roumania 9,426.7 20,9005 6.0 30,333.2 
Russia 4,771.3 1,372.0 . - 6,143.3 
Persia a denies 117,654.7 178,263.9 350,650. 4 646,569. 0 
Other foreign countries 0.2 70.3 1,465.5 31,731.1 374.8 13.2 16.6 33,671.7 
Total from foreign countries 733,631.5 525,335.4 208,054 .5 2,169,307 .4 295,736.6 420,186.1 317.1 4,352,568.6 
British India — 8,458.5 — 5.1 cae : 8,463.6 
British West India Islands. . 6,870.7 5,635.6 - 85,483.8 5,964.8 34.8 103,989. 7 
REGS s. «0s «2 of « — - - 8.8 8.8 
GB se 6,314.4 5,605.1 1,042.0 12,961.5 
Sarawak , se 10,571.8 — - 10,571.8 
Straits Settlements 2,439.5 —- 2,439.5 
Other British Possessions .. — 0.2 4.4 .6 
TotalfromBritishPossessions 34,654.9 11,240.7 5.3 86,525.8 5,964.8 18.0 138,439.5 
Total 768,286.4.| 536,576.1 208,059.8 2,255,833.2 295,736.6 | 426,150.9 365.1 4,491,008.1 
Percentage from countries . 
outside the Empire 95.5 100.0 96.1 100.0 98.6 86.9 96.9 


97.9 


that the most promising internal supply of both motor 
spirit and fuel oils lies in the direction of the low-tempera- 
ture carbonisation of coal, provided that methods can be 
devised for the purpose which are sound from the technical 
and the commercial points of view. A really successful 
solution of this problem is greatly to be desired, not only 
for the aforesaid reasons, but also because it would be a 
great factor in the abolition of the smoke nuisance, espe- 
cially from domestic fireplaces. The Committee has 
paid close attention to the recent developments with 
regard to this matter which are taking place in this 
country. In this connection attention may be drawn to :— 
1. The description of the operation of the experi- 

¥ Thus in the year 1920 the amount of oil shale mined in Great 
Britain was 2,840,859 tons, from which it may be estimated that 


abnormal ; and it is hoped that with improved general 
trade, freedom from industrial disputes and unrest, and 
an increase in demand, more blast-furnaces and steelworks 
will be put into operation, and that the demand for the 
raw materials will then tend to re-establish more normal 
conditions in the coal and coke trade, and thus restore 
the balance in favour of pursuing a policy which ensures 
the greatest fuel economy in the operation of plants, 
which is so desirable in the national interests. 


II. Om Fue. Supptizs—PReEsENT aND FuTuRE. 
The Present Situation.—During the past year the 
Committee has had under consideration the important 
question of present and future supplies of oil fuel which 
are now needed for certain purposes, chiefly motor trans- 








port, for which at present coal cannot well be used. In no more than about 227,000 tons of oil would be produced. 
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mental plant at Barugh, near Barnsley, as published 
in Engineering of October 28th, 1921 

2. The Conference on low-temperature carbonisa- 
tion which was held at Cardiff on April 20th, 1922, 
under the auspices of the South Wales Institute of 
Engineers. 

3. The paper read on April 3rd last on “‘ The In- 
fluence of Structure on the Combustibility and other 
Properties of Solid Fuels,”’ by Messrs. E. R. Sutcliffe 
and E. C. Evans, before the London Section of the 
Society of Chemical Industry (Journ. Soc. Chem. 
Ind., Vol. xli., page 196 T.) 

4. The Report un Low Temperature Carbonisation 
recently issued by the Fuel Research Board (H.M. 
Stationery Office, 1922). 

‘Taken together, these publications give a fairly com- 
prehensive view of the presentposition of affairs in connec- 
tion with low-temperature carbonisation in this country. 
lhe Committee is in general agreement with the view 
recently expressed by the Fuel Research Board, that 
although we have not yet reached the stage when a final 
answer can be given to the question whether or not it 
will be possible to establish on sound industrial lines a 
new industry based on the carbonisation of the tens of 
millions of tons of coal per annum which are at present 
being consumed in the raw state in this country, yet as 
the result of the pioneering work which has been done 
during recent years by various organisations such know- 
ledge and experience has been gained as affords some 


ground for the expectation that we are approaching a | 


conditional solution of the matter. 


Motor 
Audiometer. 


A case of much interest, in view of the present unsatis 
factory state of the law as affecting the silencing of motor 
cycles, was heard at Bromley (Kent) Petty Sessions on 
Monday, September 25th. A member of the Auto-Cycle 
Union, Mr, Stanley Pounds Vine, of the Calico House, 
Newnham, near Sittingbourne, was summonsed under the 
Motor Cars Act (1903) for riding a 2} horse-power Con- 
naught motor cycle with an inefficient silencer, and the 
Union, which has given close attention to the matter of 
silencing for a long time past, undertook the defence 
The outstanding interest in the case was the production 
for the defence of photographic records made by Professor 
A. M. Low’s audiometer. In this instance audiometer 
records of the exhaust sound of the defendant’s motor 


Cycle Noises and the Low) 





cycle were put in, together with those of another normal | 


motor cycle and of a motor cycle with an unsilenced 
exhaust. 

The case attracted very wide interest and occupied the 
Court, of which the public gallery was crowded, for some 
four and a-half hours. The magistrates, over whom Sir 
'homas Dewey presided, showed a very close interest 
in the scientific evidence, and permitted a demonstration 
of the audiometer in court. 

Mr. Horace Fenton, prosecuting for the Commissioner of 
Police, said that the police authorities considered that the 


time had now arrived to give more effect to the Silencing | 


Order made under the Motor Cars Act and extended to 
motor cycles in 1912. By this means it was proposed to 
deal with the intolerable noise which the public had to 
endure from certain motor cycles. 

Cyril John Cuffe, engineer to the Auto-Cycle Union, 
stated that on this prosecution being reported to the 
Auto-Cycle Union special arrangements were made by the 
chief officials in conjunction with Professor Low for testing 
the noise made by defendant’s motor cycle. He was 
present when test runs were made in St. James’s-square 


| 


On the invitation of the magistrates, witness carried the 
machine into court and erected it with the necessary accu 
mulators on the witness box. Witness proceeded to explain 
the working of the audiometer. Sound entering the funnel 





RECORD FROM 
RECORD FROM 


of the he said, struck against a sensitive 
diaphragm to which was attached a small mirror Light 
from an electric lamp was focussed on the mirror and was 


reflected back to film 


instrument, 


a moving photographic wound 
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THE LOW 


for the purpose of taking audiometer records of the 
exhaust sounds of the Connaught. 

Dudley Russell Cook, representing the Low Engineering 
Company, said that he had tested’the noise made by the 
defendant’s motor cycle with Professor Low’s audiometer. 





AUDIOMETER 


through the closed end of the camera. The diaphragm 
vibrated to all sounds and the vibrations moved the mirror; 
as the mirror moved, the light it reflected oscillated, and 
oscillations were recorded by the film. Thus the greater 
the sound the greater the movment of the mirror, and 


CONNAUGHT CYCLE, WITH BOX SILENCER, SHORT PIPE 
3i-H.P. ENGINE. FOUR-FOOT PIPE 








The 
photograph 


































































the greater the movement of the light on the film. 
film, when developed, gave a perfectly clear 
in a line of light of the sound variations. 

Such photographs of the noises made by 


defendant's 


WITH PLAIN OPEN END 


motor cycle were handed to the Bench with the noise 
photographs of another normal motor cycle and of an 
unsilenced machine, for comparative purposes. Mr. Cook 
said that he certainly considered the audiometer readings 
reliable evidence of sound for definite com 
parative purposes than could be the impressions of the 
human ear. It had been demonstrated, he said, that the 
hearing of different people varied very considerably, and 
also that the hearing of one person varied under different 


much more 





RECORD FROM 3 -H.P. WITH FISHTAIL END 


ENGINE, 


conditions. It had been shown, for instance, that under 
certain conditions of blood pressure the hearing was not 
so acute, and that many people could not hear so well 
immediately after a meal. The audiometer had been used 
very successfully in determining gun noises, and also in 
enabling definite comparisons to be made between the 
various noises created on the tube railways. In the latter 
connection a number of noises objectionable to the public 
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were being dealt with. ‘The audiometer had also been used 
in the Auto-Cycle Union's six days’ trials and other events. 

In concluding the case, the Chairman of the Bench said 
that very interesting evidence had been produced by the 
defence, and every point submitted had been carefully 
considered by the Bench. The helpfulness of the evidence 
for the defence was much reduced, however, by the fact 
of the absence of a standard of noise as against which they 
had the police evidence that the defendant’s motor cycle | 
was excessively noisy. In respect of the audiometer | 
readings, the defence had been unfortunate in comparing | 
the defendant’s machine with a motor cycle which the | 
Bench considered a generally noisy one. They therefore 
found that the exhaust noises of the defendant's motor 
cycle had not been reduced so far as was reasonably prac- 
ticable, and they imposed a fine of 10s. 

We give above illustrations of the Low audiometer and 
some reproductions of auciometer records presented in this 
case, 








Pipe Line Work at the Gennevilliers 
Power Station. 


Or tke various problems which have to be faced in | 
the design of a modern electric power station, that of | 
the high-pressure piping for steam and feed water is of | 
great interest. It divides itself into three main heads :— | 
(a) The size of the piping ; 


(6) the lay-out of the piping ; 
(c) the method of manufacture. In the design of the power 




















36-INCH STEAM VESSEL 


station at Gennevilliers, of which we concluded our 
description in last week’s issue, all these points had very 
careful consideration. It was found that, even with the 
very large turbines at overlcad, it was not necessary to 


| these high pressures ; 


turbine. It was decided that no castings, save for valves, 
should be used in the piping arrangement, and, after 
examining all methods of manufacture, it was also decided 
that there should be no rivets whatever in the high- 
pressure piping or in the steam headers. 

The actual piping presented no difficulties. It is solid 
drawn steel piping, with steel flanges welded on by the 
carbon-are process, both at the back and front. This class 
of work has been carried out for many years, and in this 
case it was only a question of making the flanges heavier, 
to meet the higher pressure, for this method of welding 
has amply proved its capacity to withstand any stresses 
which may be put on it owing to expansion. But the 
vessels did call for modification of methods, for no vessels 
of the size had been miade for use with such high pressures 
and temperatures. These vessels are 36in. diameter 
and the bodies are lap-welded, but the working stress 
on the weld is less than 6500lb. per square inch. 
The branches are kept clear of the body weld, and are oxy- 
acetylene welded to the body. The dished ends presented 
some difficulty. They were welded in by the carbon-arc 
process, but a special triple method of welding was adopted, 
which, it is claimed, makes the ends practically homo- 
geneous with the body. 

In order to make especially sure that the welds were 
sound, a flange was taken at random, cut up and tested 
by X-ray photography. The photograph showed that the 
welding had been carried right down into the flange on 
both sides, and therefore that a satisfactory weld had been 
made right through. 

All the pipe work and the vessels were tested to double 
the working pressure, and some of the vessels were tested 
to a considerably higher pressure. It is not recommended 
that pipe work and vessels as a rule should be tested to 
but*it was felt that if there were 
any chance of a breakdown occurring, it should occur in 
the makers’ works. The whole of this work was carried 
out, both in design and manufacture, by Aiton and Co., 
Limited, of Derby. 





Continuous Brakes in France. 


Some months ago a series of trials was carried out in 
France with continuous brakes on goods trains, the tests 
being made on different sections of line with varying 
gradients. The trains were fitted with three systems of 
brakes—-the Clayton-Hardy, Westinghouse and Lipkowski. 
The Technical Commission pursued its task with so much 
secrecy that a great deal of misleading information has 
been published from time to time concerning the results 
obtained with one or the other system, and it is only this 
week—September 26th—that a report has been issued 
giving a unanimous preference to the Westinghouse brake. 
Che Clayton-Hardy vacuum brake was found to give the 
best results on long and steep down gradients, but the 
two other brakes were sufficiently satisfactory, the West - 
inghouse being adapted for long and severe braking effort 
by means of separate stop valves that could be put in 
action as required, while the Lipkowski obtained the 
same result with a stop valve and a control valve. On the 
level all three brought the trains to a standstill within 
approximately the same distance, with a slight advantage 
in favour of the vacuum brake. The Westinghouse 
system, however, had a decided superiority over the others 
in smoothness of braking, and appealed to the Commission 
on the ground that its satisfactory working in the United 
States eliminated any risk of unforeseen difficulties. The 
Clayton-Hardy was rejected because it would be a very 
costly operation to replace the compressed air system now 
used on passenger trains and on a large number of goods 
trains by vacuum brakes, and as the system adopted 
would have to be employed on all the rolling stock, the 
substitution would take a much longer time than could 
be allowed. Moreover, the weight and size of the Clayton- 





have any one steam pipe more than 10in. bore. Two 10in. 
pipes sufficed for each turbine, and even with these com- 
paratively small pipes the drop in pressure at overload is 



































Hardy were regarded as an objection which could only 
be overcome by its showing a considerable superiority over 
the other systems. The Lipkowski brake was ruled out 
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LAY-OUT OF STEAM-PIPING 


not more than 41lb. between the superheater and the 
turbine stop valve. 

As regards the lay-out, it will be seen from the plan 
above that the expansion has been well provided for in 
bends in the run of the piping, and a cross connection is 


provided, which enables any set of boilers to work on any 




















AT GENNEVILLIERS 





stop valve being connected up when heavy goods trains 


have to descend specially steep gradients. Nevertheless, 
the adoption of the W estinghouse brake does not neces- 
sarily imply that it will be employed exclusively, and it is 
suggested in the report that some other compressed air 
system may be used in the future on condition of its being 

interchangeable with the Westinghouse in a certain pro. 
portion. The Commission has obviously in view a possible 
extension of the Kunze-Knorr compressed air brake, which 
is already used in Germany and Austria, and is being 
tentatively adopted in Italy and other countries, and as 
the Berne Convention provides for the interchangeability 
of rolling stock equipment on the continental railways, it 
is hoped that the Westinghouse brake will at least be 
employed in conjunction with the German device, should 
the latter continue to be used on some of the railway 
systems. ‘The struggle for preference for international! 
use will therefore take place between the Westinghouse 
and the Kunze-Knorr brakes. 

The report of the Commission is simply a recommenda. 
tion for the approval of the Conseil Supérieur des Chemins 
de Fer, which can only come to a decision after investigat- 
ing the conditions of manufacture in France and the cost 
of equipment. In the event of a favourable decision, the 
French Government will be invited to propose formally 
the adoption of the Westinghouse brake on goods trains 
by the countries which signed the Berne Convention 
of 1907. 





*Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


RAILWAY BRIDGES. 


Sir,—May I be allowed to put forward for criticism and 
comment only, and not with the authority of years of experience, 
a few remarks on your leader on *‘ Railway Bridges’’? 1 have 
always understood that those underlying mathematical prin- 
ciples to which you refer were finality. I hope they are. Gross 
here there is room for variation in 

The next question is the huge 
I notice with amusement it ha 
Let us examine. A costly 
He shows it 


areas are, of course, used ; 
net areas, but nothing alarming. 
“ factor of safety ” left, i.e., 7. 

been termed “ factor of ignorance.” 
vase is bought by a man of wealth for £10,000. 
some days later to a friend, drops it on the marble floor of the 
gallery ; a thousand fragments ; 
Now, the man who made that vase, even if he foresaw such an 
eventuality, did not provide for it. Engineering is nothing in 
itself ; art connoisseurs do not collect old rivets and angle end 
shearings. Engineering is for use, and that the use of humanity 
Who is going to set a price upon humanity ? That is where thi 
This factor ts « factor of safety, 


no one is much the worse. 


bridge discussion is leading us. 
and not of ignorance, except it be the ignorance of the million 
of humanity who pass and re-pass in our fast crowded railway 
trains over the bridges. They are ignorant of the simplest thing 
about their design ; but, nevertheless, their lives are held in the 
factor of safety "’ of that structure every time. Let us examine 
what is covered by the (1) Variations of actual stee! 
area; (2) the fact that a built member never has quite the 
strength of a homogeneous one, ¢.g., @ joist @ strut; (3 
variations in quality of steel ; (4) variations in workmanship ; 
(5) secondary stresses due to inflexibility 
theoretical pin joints assumed ; (6) secondary 
weight of members ; (7) excentricity of joints in manufacture— 
not predetermined, which be 
This seems a formidable list ; actually it is not 
very terrible. Certain empirical formule and statements have 
been advanced to cover these or certain of them ; actually they 
cannot be covered. They remain always unknown, undefined 
quantities. What is to be done ’ The safety of the millions of 
the travelling public depends on this factor. Shall it be liberal 
or not ? Suppose we assume these eight or more items necessi- 
tate the doubling of the then the factor 
becomes approximately 3}. 
Then there effect, 
argument, which can undoubtedly be settled in measure by experi 
After allowing for this, the factor probably falls to about 
2}. Is this excessive ? It is all very well to design a structure 
in cold blood, but there is the human element. What about it ? 
Is a railway train passing over a bridge a safer proposition than 
an aeroplane in a high wind? Only answer. The actual 
measure of safety in every structure, vehicle, &c., is in accordance 
with the magnitude of this factor, and this factor can only 
altered from present usage in statically detcrmined structure 
by adding to or decreasing the risk to the travelling public. I 
am not alarmist, but the engineer’s motto is service, and it is 
humanity he serves. 
With regard to new materials, nickel steel has been used abroad, 
particularly in America, where, by the way, working stresses are 
far higher ; but this is again more expensive and cost versus 
weight comes up at once. A good stone bridge will last for 
centuries. Why not a steel one ? Steel bridges designed accord - 
ing to the latest ideas of weight cutting and low factors will not 
last even a lifetime, the effects of corrosion are so astonishing. 
In conclusion, might I be allowed to suggest that some of the 
bridges now being dismantled be used for testing, as per Mr. 
Conrad Gribble, not by static pressure, but by derelict locomo- 
tives ; one or two having steam up, the steam turned on, and 
the train let go over the structure. Perhaps rather a mess to 
clear up, but certainly results nearer the truth should be obtained. 
Extensometers registering maxima and minima could be used and 
the results noted. Srupent, LC.E. 
September 26th. 


ACCURATE END MEASUREMENT. 


factor : 
ae 
of 


structure over 


stresses due to 


would, of course, allowed for ; 


(8) corrosion. 


actual static stress, 


is dynamic about which there is so much 


ments. 


one 


S1r,—Owing to absence from home, I am rather late in seeing 


Mr. A. C. Wickman’s letter relating to my article on measure- 
ment. While I agree, in the main, with all that Mr. Wickman 
says, I should like to add one or tworemarks. In the first place, 





on the ground that it was frequently modified during the 
trials and was obviously still more or less in an experi- 
mental stage. 

The Commission thereupon decided unanimously to 
give a preference to the Westinghouse triple valve com- 
pressed air brake fitted with a coupling which permits of a 


the conditions could be relaxed for shop use. 
attention would have to be paid to the points, and J do not think 


with regard to the conditions which I laid down for accurate 
measurement, and which, it has been suggested, would make 
“every practical man shudder,’ it is necessary to notice that 
the accuracy aimed.at was higher than that required for shop 
use. The shop accuracy called for by Mr. Wickman (.000025) 
is about six times the unit of error which I used ; consequently 
Nevertheless, 
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that reliable measurement even to .000025in. will ever be accom- 
plished without the exercise of great care. 

With regard to mechanical multiplication of motion, though 
there is bound to be a little lag at high powers, this is not so 
serious as has generally been supposed. There is considerable 
evidence that mechanical multiplication can be carried to a high 
degree with good results, provided that care is used. The error 
of 2a mentioned by Mr. Wickman was due, $0 far as I could 
discover, to a lack of alignment in the cone at the head end of 
the machine, and not to residual strain in the amplifying 
mechanism. 

Finally, Mr. Wickman describes a machine which would be 
ideal for shop use. I fully agree that a machine as described 
would be excellent, butI doubt whether it will ever be possible 
to eliminate the personal element of the operator for the finest 
measurements or to eliminate the use of the screw for sizes 


between the slip gauges. Hy. Baker. 
University of Birmingham, 
September 26th. 
BRITISH ENGINEERS IN INDIA. 


Sin,—For some time past your columns have contained no 
reference to India as a field for British engineering enterprise, 
either as an opportunity for British engineering ventures, or 
as an opportunity for young Englishmen to find employment. 
It may interest some of your readers to learn what an engineer 
thinks of the immediate future in India, qualified by fifteen 
years’ residence in the country. 

Dealing first with the question of employment of Englishmen, 
for the reason that where Englishmen are employed British 
machinery is naturally at once that 
the declared policy of the Indian Government ix to eliminate 
Europeans, which means in this 
A programme has been 


preferred, | may state 
as early as possible most 
instance Englishmen, from its service. 
prepared, under the Montagu-Chelmsford reform scheme, which 
provides for a steady increase in the proportion of Indians in 
the public services, and, consequently, a steady decrease in the 
number of thus employed. Indians, without 
exception, are in favour of dispensing with British engineers, 


Englishmen 


snd great pressure is being brought to bear on a not unwilling 
Government to accelerate the process. 

At the present rate of change, twenty years hence will see 
the end of the Englishman so far as the public service is con- 
cerned, To young Englishmen who may be looking to India 
as & possible country in which to exercise their skill, this is a 
matter of gravaconcern 

Those who elect to join the Indian Government services at 
the present time may rest assured that most of their work will 
be done under native Indian supervision, which, put into plain 
language, means that the Englishman will provide the energy 
and brains, but the Indian will reap the reward, if any. 

To an Englishman, there is nothing more fruitful of discontent 
than to find oneself in the unhappy position of serving an 
Asiatic. The Indian Government is filling the Public Works 
Department and the various railways with Hindus, a race which 
although gifted with 
what is termed, in official correspondence, educational quali- 


is almost devoid of engineering aptitude, 


heations 

As the Europeans decline in numbers the social side of life 
will present an aspect which is most unattractive. 

In India to-day the cleavage between the Indian and the 
European is such that a European whose work takes him away 
from the centres where Europeans are collected is obliged to 
live a solitary life, and what the conditions will be when Indianisa 
tion proceeds further may be readily imagined. 

With the wisdom of the step taken by the Indian Government 
[ shall not concern myself, but it is well for your readers to 
understand what is likely to be the result of it. To my mind, 
the first effect will be a diminished demand by Government 
departments and rounicipalities for British machinery and 
partly due to the want of preference for British 
manufactures by Indian officials. An Indian has no preference 
for the products of any one country, and, in fact, why should 
? The cheapest is likely to appeal to him, with quality 


appliances, 


he have 
#& secondary consideration. 

In the past the British character has determined the kind of 
machinery and the type of engineering works chosen by India, 
but this state of affairs is rapidly passing, and no one can predict 
what may happen in the future. 

For some time to come British engineering firms and agencies 
at the ports will continue to occupy their present str ong position, 
but I foresee close competition when Americans and Germans 
fully grasp the significance of the change of control alluded to. 

Young engineers should carefully examine any proposition 
made tothem before coming to India, without distinction as to 
the quarter whence the offer may emanate. They should 
insist on a guarantee that they shall be free from Asiatic super 
vision, which can only produce dissatisfaction and discontent. 

India is no longer a land where the white man can be certain 
of appreciation and advancement if he proves to be able and 
the new régime judges a man by other and different 


industrious ; 
standards. 
M.L.C.E. 


GLIDERS. 


Sir,—I regret that I have not had opportunity before to make 
some comment upon the letter by “ Economist " in your issue 
of the 8th inst. 

Your correspondent suggests that we should begin all over 
again in the investigation of the problem of flight and attempt 
to copy Nature letter for letter. I agree entirely that every 
possible method should be tried, and the greater the number of 
original workers the more complete will be our knowledge of this 
science, I differ, however, with “‘ Economist's” assumption 
that Nature’s method is the one for man to follow. Let us 
glance at some former achievements. How would we stand with 
regard to road transport to-day had not some genius, whose 
name is lost to history, invented the wheel, thereby employing 
a method of propulsion not known or possible in living organisms. 
Turning to another conquered element—-water—we again find 
that the greatest advance was made when a rotary motion was 
substituted for Nature’s reciprocating one. 

It is, of course, possible that in an attempt to make the best 
use of the powers at our disposal we have adopted the most con- 
venient rather than the most efficient way ; but I think even 
“ Economist ” would not suggest inviting Mr. Henry Ford to 
supply his cars with legs as an alternative to wheels, or that 
ships should be fitted with mechanical tails and fins. 

I do not wish to damp anyone’s ardour in the extremely 
interesting problem of efficient flight, but let us see comparative 
figures based on experiment before we finally say this or that is 
the high road to its solution. ENQUIRER. 


ECONOMY IN BRIDGES. 


editorial, as I think, personally, the criticism is warranted. 

For some time I have been endeavouring to persuade some 
appropriate body to undertake research into the economic pro- 
portioning of triangulated and plated framework. The proposal 
has been before what I should have considered is the appropriate 
Association, but has been turned down, as they consider it does 
not come under their jurisdiction. The proposal is, at the present 
moment, being considered by another Association, but up to the 
present no decision has been arrived at. 

Apart from the suggestions made at the British Association, 
there are many points that need further thought. Research 
should be made to discover : 

(1) The most economic ratio of depth to span for triangulated 
and plated framework. 

(2) To discover the most economical system of triangulation 
for framework of varying depths. 

(3) To discover the effect, if any, of variable mass on unit 
stress in compounded structural members. 

(4) To determine a rational variation in the effect of wind 
pressure On structures pro rata to the area 

I trust that the attention drawn to the necessity for research 
will stimulate some appropriate body to undertake the invest iga- 
tion into the economy of steel structures. 

Manchester, September 25th. Ausert 8. SPENCER 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent. ) 
The Pig Iron Situation. 


Tre Midland pig iron market shows increasing 
firmness, though the inquiries from Midland buyers con 
tinue to be almost entirely confined to foundry sorts. 
Local demand grows very slowly, many foundries being 
at present closed. New business is very small. The drain 
upon the resources of the North has brought smelters in 
this area some additional inquiries for iron for the inter- 
mediate districts. There would appear to be no justifica- 
tion for the statement which has been made in some 
quarters this week that pig iron in the immediate future 
is going to be scarce as far as the Midlands are concerned. 
Stocks at the furnaces are still far from being exhausted, 
but the situation is sufficiently favourable to sellers to 
justify the firm maintenance of quotations. Blast-furnace 
owners are very anxious to spread out their overhead 
charges, which are extremely burdensome, on the basis 
of present production, but they dare not re-commission 
idle furnaces. Even with the relief afforded by the export 
demand, smelters do not find it any too easy to get rid 
of their present output. The endeavour to pass the 
increased cost of coke on to the pig iron buyer has no 
more success than it has had hitherto. It is stated that 
rather more money is being paid for one or two makes 
from neighbouring districts, but this is at variance with 
the experience of most of the local smelters, who have 
tried in vain to get some recoupment. As was anticipated 
a week ago, Cleveland smelters have been able to advance 
their price of No. 3 iron another 2s. 6d. per ton. American 
requirements are still a great factor in the pig iron situa- 
tion, and though a week ago it was thought that this 
movement had passed its peak, the slackening seems to 
have been due rather to a difficulty in obtaining freights. 
Inquiries have again this week been received in this district 
both from the United States and Canada for iron approach- 
ing Cleveland quality, and there have been a few lots 
sent out from Derbyshire, Northamptonshire, and North 
Staffordshire. It is the considered opinion hereabouts 
that the American demand is not likely to have any 
immediate slackening. lIronmasters, however, in view of 
home conditions, do not consider a steady demand assured, 
and there is no further movement at present in the direc- 
tion of re-lighting furnaces. 


Midland v. Belgian Bar Makers. 


There is no improvement in the local finished 
iron branches and specifications for bars, both marked 
and unmarked, have further failen off during the past 
week, while an increased number of orders has gone on to 
the Continent. Belgian bar iron makers are increasing 
their efforts to secure the business of Black Country nut 
and bolt makers, and with this object have further reduced 
their quotations. Thus far local makers have made no 
response to this new challenge from the Continent, and 
the fight for orders in low-grade bars would appear to be 
going more in favour of the Belgians. Consignments are 
coming into South Staffordshire from Antwerp, and this 
week additional orders have been placed at £8 7s. 6d. 
delivered. Against this, local makers continue to quote 
£9 17s. 6d. With Belgian shippers offering at 30s. per ton 
less, the disparity becomes too big to be ignored when 
business is in question. Possibly, if it was not more than 
£1 the competition would be less effective. Conditions in 
Belgium are evidently less constricted, as it is now possible 
to get delivery in three or four weeks. The uncertainty 
as to delivery has up to now influenced many nut and bolt 
manufacturers in the Darlaston area in giving orders 
locally. With this difficulty out of the way, Belgian makers 
are bound, at present prices, to secure increased business. 
At the moment the nut and bolt trade has not regained 
the strength which marked it prior to the holidays, and 
there is not a great volume of demand to be satisfied. 
Naturally, consumers prefer the home material, but they 
do not consider it worth £1 10s. more than the foreign. 
They plead that unless they can buy their bars cheaply 
they have no chance in international competition, nor, 
for the matter of that, have they much prospect of sharing 
in such orders as are circulating at home. Business in 
marked bars at £13 10s. remains much the same as a week 
ago, and a similar state of things exists at the mills turning 
out merchant iron. Prices of this material continue to 
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rule between £10 10s. and £11 5s., accerding to quality. 


Sin,—The account of the discussion on bridge design at the 
recent British Association meeting, referred to in your issue of the 
15th inst., and your editorial of the 22nd inst., is very interesting, 
and I must congratulate you on the expression of opinion in the 












































































































































Lower Prices for Galvanised Sheets 


Inquiries for galvanised sheets keep up well on 
the export side, but prices have received a little set back, 
and business hag this week been done at £16 7s. fd. to 
£16 10s., with the usual extras for thinner gauges. Makers 
in the Midlands are in a fairly happy position, and all the 
mills that are open are getting a steadily increasing volume 
of business. The t-ade in black sheets also shows a little 
improvement. 


Steel Buyers Holding Off. 


Business in most steel materials continues dull, 
and prices are unsteady. The big buyers are still holding 
off, and price reductions are again being blamed by pro 
ducers for the postponement of enterprise. Large develop- 
ment schemes which should absorb thousands of tons of 
steel continue to be held in abeyance, and contracts which 
for some time have been expected have failed to make their 
appearance. However, amongst steel materials those in 
use by constructional engineers show the most progressive 
tendency in regard to volume of business. Respecting 
prices, cutting is reported in certain descriptions of plates, 
but it is difficult to find confirmation of this. Some very 
low figures are mentioned in regard to bars. South Wales 
mills which occupy an independent position are offering 
billets and sheet bars at less than £7 per ton. The value 
put upon better grades, however, is not shaken, and billets 
of Midland make command £7 2s. 6d. delivered. Belgian 
firms are showing a little more anxiety to sell, especially 
for forward delivery, and are quoting £6 17s. 6d. Inquiries 
for joists and angles are still slightly on the increase, but 
small lots continue to be the rule. Midland steelmasters 
are holding to the £8 15s. standard for angles and £9 for 
joists. Hoops command £11 10s. at works. Holders of 
steel scrap are unable to do much business even at reduced 
prices, and there are instances of orders which have been 
cancelled or suspended. 


Firmer Coke Prices. 


The fuel market showing strength. 
Inquiries from the Continent for coke have increased, with 
the result that prices of coke have become firmer. No 
actual all-round increase has yet been made, nor 
does this seem probable. As far as furnace coke is con- 
cerned, smelters under present conditions are not likely 
to encourage any advance. Nevertheless, though furnace 
owners resist, they have very little say in the matter, since 
suppliers can get their price from the foreigner. 
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LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
General Conditions. 

THE general condition of the markets here does 
not appear to be capable of much alteration from week to 
week. The changes in other districts seem to be all con- 
nected with the American demand, and that does not 
touch us in Manchester. One does not know exactly what 
will be the effect of the application of the new tariff ; 
but, speaking generally, it would seem that the object of 
this tariff is to put a complete stop to imports. How the 
American export trade is to be carried on without an import 
trade to balance it no one can tell, and probably in some 
way American importers will be able—if we may use an 
Americanism—to wangle the trade and to avoid the 
asperities of the tariff. In any case, American buying of 
iron and coal seems still to be in evidence, and our markets 
in Scotland and in the North-Eastern districts are still 
under its influence. 


Metals. 


The scare in the Near East is still affecting the 
speculative market in copper, and the usual operations 
in this department are waiting for developments and are 
doing very little. The actual consuming markets for coppe: 
do not seem to be much affected by the political situation, 
and we may perhaps assume that the reason of this 
indifference to politics is to be found in the fact that prices 
are on the solid bottom and cannot be further depressed 
whatever may happen. The absolute steadiness of the 
price for best select ingot copper during the past three 
months certainly suggests that events are powerless to 
depress it any further, and that the only movement ot 
which it is capable is an upward movement ; but, of course, 
this cannot come until trade is better. The actual demand 
in the copper trade here is probably confined mainly to 
the electrical industry, and this will account for the extrava- 
gant difference between electrolytic and best select copper. 
The former is, of course, affected by movements in the 
American exchange, whereas the latter can always ignore 
such movements. It is suggested that the reduction in 
the costs of producing copper in America has now ceased, 
and that the movement is beginning to be in the other 
direction. This is probably true, and, if so, it would tend 
to check any further fall in the American prices. The 
prices for manufactured copper and brass have not been 
changed yet, and no doubt some of these prices tend to 
check demand. Consumers of locomotive and condenser 
tubes, for instance, certainly resent the prices they are 
required to pay. The market for the old metals remains in 
an irregular condition. Dealers are still offering compara- 
tively high prices for clean copper scrap, but only very low 
prices for gun-metal scrap. The latter is in very plentiful 
supply, and there is little consumptive demand for it. 
The market for tin has been a little firmer of late, but one 
cannot say that there is any definite change in the situa- 
tion. There has been only a poor demand from South 
Wales, but this was counteracted by a rather better 
demand from America and from France. Apparently the 
present position in the tin market is that supply and 
demand are fairly well balanced, and that so long as the 
accumulations in the East are kept off the market there is 
no probability of much change in values. Lead has been 
a little easier of late, and it is interesting to note the 
gradual widening of the difference between lead and 
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even three months ago there was only about £2 10s. per 
ton difference. Now the difference is nearly £8 per ton, 
and this is a much more natural condition of affairs. 
Spelter has again hardened to a considerable extent and 
the market is considered to be sound. 


Pig Iron. 


The local market for foundry iron is in much the 
same condition, although here and there one finds a dis- 
position on the part of sellers to try for ls. or 2s. more 
money on the strength of the high prices for Scotch and 
Cleveland iron. Consumers here, however, resist these 
attempts, and in fact it is clear that the ironfoundry trade 
of Lancashire cannot afford to pay more for its raw mate- 
rial. Hence the selling price of Derbyshire No. 3 pig iron 
remains at 90s. delivered. There is perhaps more inclina- 
tion to buy ahead of requirements, because it is not now 
at all probable that the iron will become any cheaper this 
year. The supply and demand seem to be about equally 
balanced, although some Derbyshire furnace owners say 
that they are selling more than their weekly output, and 
there has been talk of lighting up another furnace. The 
buying of Scotch iron here has fallen to a very low figure, 
and this is no doubt because foundrymen are unable to 
afford the prices now demanded. Although they have 
been accustomed for so many years to use Scotch iron, there 
is, of course, a limit beyond which they cannot go, and this 
seems to have been reached. The normal difference 
between Scotch and common iron was 5s. to 7s. 6d. per 
ton. Manchester ironfounders let it go up to 20s. and 
22s. 6d. before they made much complaint ; but 40s. is a 
little too much for their patience. One notices that Cleve- 
land makers are trying to sell forward iron at 2s. 6d. per 
ton less than spot delivery, no doubt with a view to the 
possible collapse of the American demand ; but it is not 
likely that consumers will buy Cleveland forward on such 
a difference. They would be more likely to want 10s. per 
ton, 


Finished Material. 


There is no apparent change in the market here 
for manufactured iron and steel. Some people say that the 
inquiry is better, but one does not find much evidence of 
this theory. 


Scrap. 


The demand for scrap is about as it was. Perhaps 
there is a little more disposition to buy very fine lots of 
cast scrap for mixing purposes, but the best lots of textile 
can be bought at 85s., and prices for other qualities range 
from 75s. to 80s. per ton. Heavy wrought scrap is still 
at 67s. 6d. per ton delivered to the Lancashire ironworks. 
Dealers are doing very little in it, as it does not pay them. 


Manchester College of Technology. 


The part-time evening and engineers’ day courses 
at the Manchester Municipal College of Technology begin 
on Monday next. The prospectuses of the mechanical 
and electrical departments contain no particulars of new 
departures in the curriculum. The work of the College 
includes university courses, full-time non-degree day 
courses, and part-time courses. The last-named include 
day courses for students whose employers allow them to 
devote one whole day per week to study. Evening classes 
are conducted in co-operation with the Faculty of Com- 
merce in the University of Manchester, and also evening 
courses in mechanical, electrical, and municipal engineer- 
ing, building, chemistry, and textile industries. Most of 
these classes are arranged in progressive courses for students 
who are employed during the day in the corresponding 
departments of industry or commerce, and the instruction 
is given in such a manner as to show the application of 
scientific principles to the daily work of the students. No 
student is admitted to any of the courses unless he is over 
sixteen years of age and possesses sufficient preliminary 
knowledge to enable him to profit by the instruction given. 
While it is true that a university degree is of increasing 
importance, it is not possible for all students to devote 
three or four years wholly to study, and organised five- 
years’ evening courses afford an alternative means of 
securing the training in scientific principles and their 
application which is required to fit a man for a responsible 
position in an industrial undertaking. The last day for 
enrolling students without payment of an extra fee is 
Monday next. 


Short Time in the Cotton Industry. 


Organised short time in the American section of 
the Lancashire cotton spinning trade controlled by the 
Federation of Master Cotton Spinners’ Associations has 
been decided upon owing to the unsatisfactory state of the 
industry. The shortened week will commence on Saturday 
next, when the machinery belonging to members of the 
associations will be stopped until Tuesday morning. This 
arrangement will be continued until October 23rd. The 
outlook in the cotton industry has been rendered much 
more gloomy by the decisions of the Indian and American 
Governments with regard to tariffs. The report of the 
Indian Fiscal Commission which has just been issued is all 
in favour of a protectionist policy, and the chief sufferers 
under this policy will be the Lancashire cotton manu- 
facturers, who will be handicapped in competition with the 
Bombay manufacturers, even though the policy be applied 
“with discrimination.”” Although the effects of this pro- 
tective policy will be chiefly felt in the cotton industry, 
engineering will also suffer to some extent if the Indian 
industry can satisfy the Indian Government on the follow- 
ing points:—(a) That the industry possesses natural 
advantages ; (6) that without the help of protection it 
is not likely to develop at all or not so rapidly as is desir- 
able ; and (c) that it will eventually be able to face world 
competition without protection. For the present the 
Commission recommends that industrial machinery should 
be admitted free of duty. 


BaRRow-IN-FuRNEss, Thursday. 
Hematite. 


The hematite pig iron trade is slightly improved, 


| are placing orders for bigger quantities. This is conse- 
quent upon an improvement in the engineering trade 
generally. Both on continental and home account there is 
more confidence, even if up to the present there has not 
been a marked improvement. There are more cargoes for 
Baltimore, and this is having its effect upon the general 
market. Further, there are prospects of certain users 
entering into contracts for regular delivery ; in fact, there 
have been several inquiries recently for as big a delivery 
as a thousand tons per week. There has been some talk 
of more furnaces being put into blast, but this at the 
moment is doubtful, especially when the steel departments 
are not likely to keep going. In special qualities of iron 
there is a growing trade, and this is improving on home 
account. 


Iron Ore. 


The iron ore trade is slightly better, but the pro- 
cess of improvement is slow. It all depends upon the local 
demand for native sorts, and this is dictated by the number 
of furnaces in blast. There is a little more confidence, 
anyhow, and the same remark applies to foreign ores, 
particularly Spanish. 


Steel. 


On the whole the steel trade is not so busily 
engaged. The Workington steel departments are closing, 
and this will cause a stoppage in the consumption of iron. 
As far as Barrow is concerned the rail, merchant and hoop 
mills are at work, and the hoop mills have sufficient orders 
in hand to carry on for several weeks. Foundries are 
only partially engaged. 








SHEFFIELD. 


(From our own Correspondent.) 
Prolonged Holiday. 


SEPTEMBER this year has not brought the 
revival in trade which in normal times usually succeeds 
the recognised holiday month of August. Holidays have 
been extended beyond the customary limit, both in the 
hope that early autumn would redeem some of the disap- 
pointment of the ‘‘summer”’ months, and perhaps more 
because there is still so little work to do that heads of 
departments see no occasion to hurry back. The position 
has not changed perceptibly during the last week. Orders 
for anything beyond the small “ hand-to-mouth ”’ deli- 
veries that have been the rule for many months past 
are still unrealised, and what activity there is in some 
branches of the iron and steel industry does not affect 
Sheffield. Very little inquiry for best steels is being made, 
and in the file and tool works plant is still idle. Germany 
formerly took a good deal of high-speed steel from Sheffield, 
but is now meeting its own demand, as evidenced by the 
report that it is the largest consumer of tungsten ore in 
Europe, for the production of tool steel. True, there is a 
better demand from the collieries for tools, stores and 
apparatus, a reflex of the big export business which has 
been done since the American stoppage, but this demand 
is already showing signs of quietening off, and in any case 
it concerns a very limited number of local firms. Railway 
orders are very meagre, though the Lincoln firm of Clayton 
Wagons, Limited, the offshoot of Clayton and Shuttle- 
worth, is busy on repeat orders for Pullman cars and a 
number of composite passenger cars for the Caledonian 
Railway Company. In the forge department this concern 
is also catering for many of the leading firms of motor car 
builders, and some useful orders are coming to hand for 
the new electric wagon for road work which the firm has 
been recently perfecting. Among a few public works 
contracts which have also come into this district lately, 
the Stanton Ironworks have a useful order from Newport 
Corporation for 11,400 tons of pipes varying from 19in. 
to 25in. in diameter. This is rather more than half the 
total requirement in connection with the Newport scheme, 
other contracts having gone to Cleveland and Wales. 
Rival Claims. 

Reference to Wales as a rival to Sheffield reminds 
one of the interesting situation which has been created by 
Swansea’s claim to be the greatest metallurgical centre 
of the world—a claim advanced during the meeting of 
the Institute of Metals. Sheffield’s champions have lost 
no time in answering this challenge, and on behalf of the 
city it has been pointed out that there are here something 
like 75,000 workers engaged—or at any rate would be so 
engaged in normal conditions of trade—in the steel, 
engineering and cutlery industries. The engineering 
industry claims the biggest proportion—a total of about 
43,000. Sheffield, it is pointed out, contributed 70 per 
cent. of the war material, guns, shell forgings, armour, 
special steels, &c., manufactured by private firms in Great 
Britain, and just outside its city boundary are the huge 
works of the United Steel Combine, with their twenty- 
three Siemens-Martin steel furnaces, mostly of 60 tons 
capacity each, and the Morgan bar, strip and wire mills, 
which have a capacity of some thousands of tons of rolled 
steel a week—though, unfortunately, this capacity is far 
from being taxed to its production limit at the present 
time. Probably 50 per cent. would be a fair estimate of 
the present production of Sheffield’s steel-making plant. 
It has remained at this figure with very little variation for 
several weeks past, and with no signs of any early im- 
provement. 


Brighter Cutlery Prospects. 


Cutlery departments, which have been among the 
dullest of any section of Sheffield’s industry for many 
months past, are experiencing a slightly more favourable 
turn. Some very welcome orders have been received 
within the last week from Australia and Canada, and the 
prospects of these markets are said to be improving, and 
if this expectation be realised it will compensate for the 
loss of the American trade resulting from the passing of the 
Fordney Tariff Bill, which will effectually shut out all 


of the very highest quality for which purchasers may be 
prepared to pay tip-top prices for the sake of the reputa- 
tion which no tariff wall will rob Sheffield of. Razor 
makers are not now at the complete standstill which has 
been their experience for a long time past, and the scissors 
trade is also brisker. The pen and pocket-knife branch, 
however, remains pretty hopeless. Table knives are being 
sold quite freely, though at the narrowest margins of 
profit. Stainless cutlery is the subject of ruthless under. 
selling, and it is feared that makers will be tempted to 
pay a less strict regard to quality if this practice is per. 
sisted in, with unfortunate results to Sheffield’s hitherto 
unquestioned reputation in this respect. The Christmas 
trade orders for fancy lines and for electro and silver 
plate are just coming in, but in a very tentative fashion, 
as though dealers are not at all sure of the possibilities of 
this trade; such orders as are being placed are for 
moderate-priced goods. 


Sheffield's Electrical Future. 


Sheffield, as has previously been pointed out in 
this column, is making a strong bid for recognition as the 
centre for the North-East Midland electricity district, in 
respect to which the Commissioners’ inquiry is soon to be 
held. The Corporation has now submitted a modified 
scheme of administration with a view to placating the 
opposition which was offered by a number of neighbouring 
authorities who felt that their representation on the pro 
posed joint authority was inadequate. As a result of 
various conferences it has been ascertained that the urban 
and rural authorities of the area prefer that they should be 
represented directly rather than through the medium of 
the County Councils. It is proposed that there shall be 
twenty-four members of the authority, to be appointed 


as follows :—Sheffield Corporation, 8; Rotherham Cor- 
poration, 4; Chesterfield Corporation, 2 ; Doncaster 
Corporation, 2; Worksop Urban District Council, 1; 


local authorities who are not undertakers, 5; consumers, 


&c., 1; railway companies, |. 


New Master Cutler. 


Sheffield’s new Master Cutler, who has been 
installed into this ancient and distinguished office this 
week—Mr. Ronald Wilfred Matthews one of the 
youngest Master Cutlers the Company has had in its 300 
years’ history, being still on the right side of forty. His 
grandfather was Master Cutler in his day. He is vice- 
chairman and managing director of Turton Brothers and 
Matthews, Limited, steel, file and spring manufacturers, 
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and chairman and managing director of J. P. Skinner 
and Co., Limited, light spring manufacturers. 
NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 
THE improvement in trade in the North of 


England is continuing, and the general trend appears to 
be one of increasing strength. At the same time there is 
still a great deal of unemployment. Several steel works 
still stand completely idle, and others are only working 
at a partial capacity. However, the improvement which 
has been noted during the past few weeks is very welcome, 
and manufacturers are looking forward to more progress 
in the near future. 


Cleveland Iron Trade. 


The Cleveland iron trade has assumed a very 
strong position. It was feared that the new American 
tariff, which amounts to 75 cents per ton on pig iron, 
would just about kill Cleveland’s export trade with the 
United States, but this appears to be far from being the 
case. As a matter of fact, the American demand con- 
tinues entirely unabated, and further sales have been made 
this week. Another feature is that Canada is also inquiring 
for supplies. Thus, heavy Transatlantic shipments from 
the Cleveland district are assured for some time to come 
whatever may be the future demand from America. No 
doubt, as production improves in the United States the 
ressure for supplies from this district will gradually relax, 
but there are many factors—not least, the transport 
problem—which are hindering the rapid expansion of 
pig iron production on the other side, and it is possible 
that the Cleveland market will continue to enjoy American 
support for some time to come. With that possibility in 
view, home consumers will not be inclined to neglect an 
opportunity of covering their requirements, and contracts 
for October deliveries are now being arranged. Still, 
92s. 6d. per ton is a figure which not a few are disinclined 
to pay, and Midland iron is again being offered here at a 
substantially lower figure. On the other hand, Cleveland 
pig iron is cheaper than Scottish No. 3 at 100s. per ton, 
and there is quite a good demand from north of the Tweed. 
Continental inquiries are still somewhat slow, but occa- 
sional orders are coming to hand, and serve to swell the 
volume of export trade. Only No. 4 forge can be bought 
for prompt delivery, and the price is 85s., whilst No. 4 
foundry is at 90s., and No. | and siliceous iron, which is 
extremely scarce, commands 97s. 6d. per ton. 


Hematite Pig Iron. 


There has been a rather better market for East 
Coast hematite lately. Home consumption has been on a 
slightly increased scale, a few parcels have been going to 
Belgium and South Wales, and a limited quantity has 
also been taken up by United States buyers. Altogether, 
the business done lately, though not extensive, has been 
sufficient to reduce makers’ stocks, and it is now difficult 
to purchase mixed numbers below 90s. per ton. 


Iron-making Materials. 


There is a little more life in the foreign ore trade. 
Sales are not only reported for prompt, but also for forward 
shipment, but the relatively high price of North Spanish 
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chiefly Mediterranean and Swedish ores that are being 


sold. The nominal price of best Rubio ore is 24s. per 
ton. One factor which is stiffening the price of pig iron is 


the rise in the price of coke. Consumers are refusing to 
follow the advance, but there are no sellers of coke of 
good medium furnace kinds below 27s. per ton delivered 
at the works, and 28s. per ton is by no means the top 
figure. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trade shows a slight improvement. There are quite a 
number of inquiries in the market for new ships, and there 
is a feeling that if a final wage settlement can be effected 
with the shipyard workers, building costs will fall to a 
level which may permit of a partial resumption of ship- 
building. That is really what is needed in the North of 
England steel trade, but in the meantime manufacturers 
are seeking near and far for orders, and are booking suffi- 
cient to keep the mills moderately well employed. Prices 
generally are unchanged. 


The Coal Trade. 


The Northern coal trade position remains very 
strong in all departments. All classes of coal seem to be 
sharing in the increased demand, and as a rule the prices 
are inclined to improve all round. The foreign inquiry for 
all dates of loading before the end of the year is on very 
generous lines, and consequently many of the collieries 
are practically cleaned up for October, and in some cases 
all well booked much further ahead. The German demand, 
which is very extensive and which gives promise of con- 
tinuing, is one of the chief reasons for the improving out- 
look, so much so that the present figures are likely to be 
continued more or less unaltered for the rest of the year. 
It is reported that about 40,000 to 50,000 tons of screened 
and unscreened have been bought for shipment 
across the Atlantic, and there is in hand a fair number of 
other foreign inquiries. The demand for all classes of 
steam coals is specially heavy just now. Best Blyth 
steams and second screened sorts are practically sold out 
to the end of October, while the same is almost literally 
true of every brand of Tyne primes, and in each case the 
prices show a marked upward tendency. Correspondingly 
with this, however, there is a falling off in the demand for 
small steams, which are accumulating on account of the 
increasing trade in screened sorts, and are therefore lower 
in price than they were. The Durham gas coal trade is now 
generally strong in nearly every instance. Coking coals 
are now almost unobtainable at any price, the quotations 
being nothing more than a merely nominal indication of 
prospective values. Bunker coals are steady, and inclined 
to harden under an improved demand. The coke market 
is very strong in all directions, and prices for any make of 
coke are again moving upwards. 


coals 





SCOTLAND. 
(From our own Correspondent.) 
Markets Unchanged. 


Tue trade outlook has not brightened to any 
extent during the past week. In most directions business 
has again been of a dull and disappointing character. 
Some orders for various materials on foreign account 
and one or two fresh contracts for cargo vessels have been 
reported, and are doubly welcome under present con- 
ditions. These may be taken as signs of the existence of 
business to be secured when conditions are more settled, 
but do little more than disturb the surface of things in the 
meantime. There certainly would seem to be some chance 
of improvement in the shipbuilding industry as wages 
and other costs are more reasonable, but the uncertainty 
not only still exists in respect to markets, but in a political 
sense also. The export trade expands slowly, and if the 
pace could be accelerated and the number of cargoes more 
rapidly increased the outlook would be much brighter. 
The shipbuilding industry is the keynote to industrial 
prosperity in the West of Scotland, and perhaps to the 
whole industrial area north of the Tweed. Therefore the 
few shipbuilding orders recently placed seem to hold out 
some hope of better things to follow. In the meantime 
markets are poorly supported in spite of all efforts on the 
part of producers to stimulate activities. 


Rubber Paving Experiment. 


The Glasgow Corporation has accepted an offer 
made on behalf of the North British Rubber Company to 
supply, free of charge, rubber paving blocks for laying 
down experimental paving in public streets. A similar 
offer was recently accepted by the Corporation of Edin- 
burgh. 


Pig Iron. 


The Scottish pig iron makers continue to do a fair 
export turnover owing chiefly to shipment on American 
account. Additional furnaces have been put in blast, 
but the total production is not large, and is easily cleared, 
while prices are firmly maintained. There are now about 
twenty-five furnaces in operation, twenty-two of which 
are making foundry qualities. 


Steel and Iron. 


The existing demand for steel material is most 
uneven. Some makers have now fair orders for plates, 
but over all few mills are thusengaged. It is said that 
plates for export can be secured at about £8 10s. per ton. 
Sectional material for export can be secured at about £8 
per ton. Prices can hardly be maintained with any degree 
of certainty, as with few orders coming forward the figures 
mentioned might easily be shaded considerably for a very 
favourable specification. Black and galvanised steel sheets 
have some.good export orders. Bar iron has a very poor 
market, and nothing of any particular consequence has 
been booked either on home or export account. Prices are 
unchanged, but in this case also might be lowered if 
sufficient inducement was offered. The continental com- 
petitor is still a serious factor in this industry. Owing to 











the fact that the average net selling price of iron during 
July and August has been certified at £11 0s. 7.52d. per 
ton, wages in the Scottish manufactured iron trade 
fall to be reduced by 24 per cent. on basis rates. 


Coal. 


The situation in the Scotch coal trade has been 
improved somewhat by a wider inquiry for round coal for 
export. These inquiries, however, only affect the better 
qualities of fuel, and inferior descriptions remain rather 
neglected. Washed nuts, with the exception of trebles, 
are busier again. Coalmasters in the Lothians are quoting 
easier prices for steams in order to augment October sales, 
but buyers are operating with caution, and only contract 
for immediate requirements. The tenders for the Swedish 
State Railways are issued, and the Fifeshire collieries hope 
to secure a good proportion of the business. There has 
been a better demand for fuel on home account, both for 
industrial and household account. Aggregate shipments 
for the past week amounted to 308,546 tons against 
337,750 tons in the preceding week, and 344,083 tons in 
the same week in 1913. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


Last week the coal market outlook was anything 
but satisfactory, and it appeared as if prices must in- 
evitably go lower, inasmuch as the inquiry was so restricted, 
but this week a more steady tone prevails in some direc- 
tions. The chief source of anxiety arises in respect of 
labour. Lord Buxton attended an adjourned meeting of 
the Conciliation Board at Cardiff on Tuesday to hear put 
forward the case for and against the application of the 
miners’ leaders for a subsistence wage for the lower-paid 
workmen; but his lordship did not give his decision 
straight away, and preferred to go through the shorthand 
notes and defer his award until he had given the matter 
very careful consideration. Naturally, the men will be 
very disappointed if his verdict goes against them, but, 
according to the statements of the coalowners, the industry 
cannot bear any further burdens, and an addition to the 
costs will mean that some collieries will have to suspend 
working. It has to be remembered that this is not the 
only wage claim, as it is the intention of the national body 
to raise the question of a higher wage rate at the next 
meeting of the National Wages Board early next month. 
Then, again, there is the coalfield conference to be held 
at Cardiff on Saturday to consider the whole question 
relating to non-unionism in this coalfield. It will be no 
surprise if the decision is come to that notices shall be 
tendered at all the collieries to terminate contracts in 
fourteen days from October 2nd. Thus, in all the cireum- 
stances it cannot be said that the outlook is at all promising. 


Ebbw Vale Collieries and Steel Works Idle. 


Ebbw Vale is again in trouble, the whole of the 
Ebbw Vale Company’s collieries and steel works being at 
a standstill. As previously announced, the trouble centres 
around the award of Professor Galloway respecting price 
lists, &c., but in addition there is the fact that the men’s 
agent—Mr. J. Griffiths—and their advisory agent—Mr. 
Evan Davies—are at variance, and the latter, who is by 
far the more aggressive, has induced the workmen to 
follow his lead. It appears, however, as if the management 
of the Ebbw Vale Company had challenged his authority, 
and therefore to show that he had the sanction of the men 
he called all the miners to a mass meeting on Thursday in 
last week, thus interrupting work, and a resolution of 
confidence in him was passed. The coke men promised 
to go back to work at two o’clock on the same day, but 
they did not do so, and the upshot was that the manage- 
ment closed the whole undertaking, the furnaces being 
shut down and the steel works ceasing operations, with the 
consequence that close about 12,000 men are idle. How 
long this unfortunate state of affairs is likely to last, it is 
impossible to say, but at the moment of writing the chair- 
man of the Ebbw Vale Company describes the situation as 
delicate. Meanwhile the representatives of the steel 
workers, who all through have done their best to avoid 
the stoppage of work, are continuing their efforts to 
bring about a resumption of operations, and Mr. W. 
L. Cook, as representing the Ministry of Mines, has 
also been on a visit to the district interviewing both 
sides in order to see what can be done to terminate 
the present disastrous position. Hopes are, of course, 
entertained that a conference will be eventually arranged. 
In the meantime the men idle are claiming unemploy- 
ment pay, and the advisory agent to the miners contends 
that there cannot be any doubt that they are entitled 
to it. A decision on this point is not expected to be 
given until the end of the week, when the local committee 
meets to consider the question. 


Iron and Steel and Tin-plate Wages. 


The joint auditors’ report of the South Wales 
and Monmouthshire Iron and Steel Workers’ Sliding 
Scale for the three months ended August 3lst, last shows 
that the average net selling price of steel rails, 20 lb. per 
yard and upwards, and steel tin bars is lower by over 9s. 
per ton than during the previous quarter. As a consequence 
the sliding scale will fall as and from October Ist 4} per 
cent. to 51 per cent. above the standard, which will 
operate to the end of the year. At one time fears were 
entertained that trouble would be experienced in the tin- 
plate industry by reason of the fact that the packers at 
fifty works had tendered notices in support of their 
demand for an increase of 2s. per 100 boxes. Such action 
on their part would have been tantamount to a revolt 
against the Joint Industrial Council, which for so long 
has preserved peace in the industry. However, the packers 
have now withdrawn their notices. 


Current Business. 


There has been a little more business doing on the 
steam coal market during the past week, but dry calso 
still continue to be the firmest spot. Operations are not 





yet at a standstill so far as America and Canada are con- 
| cerned, but, of course, the volume has slackened off con- 
siderably. An increased amount of business has been 
arranged with Italy, but this is largely, if not wholly, as 
the result of middlemen with low-priced contracts making 
low offers in order to find an outlet for their coals, which 
they are being pressed to take out by the collieries. So 
far as the collieries themselves are concerned, their com- 


| mitments to their contractors are considerable, so that 


by the time they have met them they have not very much 
coal to spare, except in the case of smalls, which are 
fairly plentiful, especially cargo descriptions, which are 
weak. Best Admiralty large is quoted at 26s. 6d. to 27s. 
and seconds at 25s. 6d. to 26s. Best dry large is steady 
at 28s., but Monmouthshire large coals are round about 
24s. to 25s. Smalls are irregular, best qualities being 
worth 17s., though highly bituminous sorts are quoted at 
18s. There is not much change in patent fuel, coke and 





pitwood. Anthracite coals are barely so firm, though sized 
qualities are relatively steadier than large descriptions. 








Latest News from the Provinces. 


LANCASHIRE. 


MANCHESTER. 


Manchester Association of Engineers. 

In response to the invitation of the Metropolitan- 
Vickers Electrical Company, Limited, nearly 200 members 
of the Manchester Association of Engineers made a visit 
of inspection to the above company’s works in Trafford 
Park on Wednesday last. After being received by Captain 
Hilton and Mr. G. E. Bailey, the visitors were conducted 
through the numerous manufacturing departments. 
Commencing with the electric motor section, the guests 
passed into the mechanical section, where they were both 
surprised and impressed with the large amount of work 
which is at present in progress, including two 25,000- 
kilowatt turbo-generators for the Manchester Corpora- 
tion; five 12,500-kilowatt sets for Morwell, Australia ; 
one similar set each for Brisbane and Belfast; two for 
Bristol; and one 10,000-kilowatt set for Adelaide. In 
addition to these machines there were smaller sets for 
the Uraga Docks, Japan. In the transformer department, 
six transformers of 19,500 kVA capacity each for the new 
Barton power station were seen in course of erection. It 
was agreed that one of the most interesting departments 
was the ironfoundry, which is capable of dealing with 
castings from 50 tons in weight down to the most diminu- 
tive. The process of casting large turbine cylinders and 
generator yokes was seen in the loam bay, as well as board 
and plate machine work. In machining operations, the 
tool which commanded the greatest interest was Muir's 
gear-cutting machine for double-helical gears, and this 
was seen in operation. The afternoon’s proceedings were 
concluded by refreshments and a wireless al fresco concert. 
A vote of thanks was proposed to the company by Mr. D. 
Adamson, the president, and acknowledged by Captain 
Hilton. 

BAaRROW-IN-FURNESS. 


More Iron Being Made in North Lancashire. 

At the Ulverston works of the North Lonsdale 
Iron and Steel Company, Limited, the second furnace has 
been put into operation, and the men are now on full time. 
Recently furnaces were put into operation at Millom and 
Cleator (in Cumberland), and there are now twelve blowing 
between Carnforth and Maryport. In North Lancashire 
the Carnforth works, Askam works, and the Backbarrow 
charcoal ironworks are still standing idle. 


NORTH OF ENGLAND. 
Miners’ Wages Above the Minimum. 

The ascertainment dealing with the Northumber- 
land coal industry during August, which governs wages 
in October, shows that the percentage on basis wages is 
91.38 per cent., as compared with 75.11 per cent. in the 
previous month, an increase of 16.27 per cent. The 
minimum in Northumberland of 80 per cent. on basis 
wages is thus passed by 11.38 per cent., and for the first 
time for months the wages are above the minimum allowed 
under the National Agreement. The improved condition 
of the industry will mean an increase in wages for the piece 
workers in the mines of from 7d. to 8d. per shift on actual 
earnings. To day-wage men on a basis wage of less than 
3s. 7d. per day, the latest ascertainment will not give any 
benefit, as, even with the increased percentage of 16 points 
on their basis wages, it will not bring their earnings up to 
the current subsistence wage of 6s. 9}d. per shift. To the 
men who are on a 3s. 7d. basis and up to 4s. per shift, 
wages will be advanced from jd. per shift to 5}d. per shift. 


WALES AND ADJOINING COUNTIES. 
Tinplate Trade. 


The conditions in the tin-plate trade are worse 
instead of better, and although over 70 per cent. of the 
works are running, grave fears are entertained that the 
number operating shortly will be much reduced. The 
demand for tin-plates is very quiet, and prices are weaker. 


Ebbw Vale Trouble. 

The executive of the South Wales Miners’ Federa- 
tion has now taken negotiations out of the hands of the 
local leaders, a step which is regarded favourably. A 
meeting with the Ebbw Vale officials was promptly fixed 
up for Thursday (yesterday). A deputation of the iron 
and steel workers has had an interview with Sir Frederick 
Mills (chairman) and Mr. F. P. Hann (general manager), 
but the result was not satisfactory. The deputation was 
informed that until satisfactory arrangements were made 
which would bring about a continuity of work at the by- 
product coke ovens the company had no intention of 
arranging for a re-start of the iron and steel departments. 
Furthermore, the blast-furnaces are being raked out. 
When this work is completed it will probably be four or 





five months at least before the works will re-start. 
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IRON ORE. 
N.W. Coast— 
Native 22/6 
(1) Spanish 22/6 
(1) N. African 22/6 
N.E. Coast— 
Native ... ae 
Foreign (c.i.f.) 24/- 
PIG IRON. 
Home. Expert. 
Za @ 2a 4. 
(2) ScorLanD— 
Hematite... ... 5 7 6 
No. 1 Foundry 5 5 U _ 
No, 3 Foundry 5 00 — 
N.E. Coast— 
Hematite Mixed Nos. ... 410 9 410 
ae 410 6 410 6 
Cleveland— 
No. 1... aa 417 6 417 6 
Silicious Iron ... 417 6 417 6 
No. 3 G.M.B. ... 412 6 412 6 
No. 4 Foundry 410 0 410 0 
No. 4 Forge 450 450 
Mottled 400 40 0 
White... 400 400 
MIDLANDS— 
(3) Staffs. — 
All-mine (Cold Blast) ...13 0 0 — 
North Staffs. Forge . 312 6 _— 
- » Foundry .. 4 4 0 _ 
(3) Northampton— 
Foundry No. 3 400. _ 
- Forge 310 0 - 
(3) Derbyshire— 
No. 3 Foundry 42 6to4 3 6 
Forge 317 6 = 
(3) Lincolnshire— 
Basic... ... O86... -- 
Foundry ... 46 6 — 
Forge 46 6 
(4) N.W. Coast— 
N. Lanes. and Cum. 
Hematite Mixed Nos. 5 40 
MANUFACTURED IRON. 
Home. Export. 
£s da. £ad 
ScoTLanD— 
Crown Bars O° | 1010 0 
Best ,,  * _ 
N.E. Coast— 
Crown Bars mow . 
Tees... 000. _ 
LANcs.— 
Crown Bars ... 1110 O . — 
Second Quality Bars 050. os 
Hoops ‘ 1400 13 15 0 
8. Yorxs.— 
Crown Bars 1210 0 _— 
Best ,, 1300. -— 
Hoops 400. _ 
MIDLANDS— 
Crown Bars ... 1010 Otell 5 0 
Marked Bars (Staffs ).. we 9.2 _ 
Nut and Bolt Bars 915 Oto 917 6 
Gas Tube Strip 1l 0 Otell 5 O 
STEEL. 
(6) Home. (7) Export. 
£s. d Zs. d, 
(5) ScorLanp— 
Boiler Plates 1210 0 — 
ShipPlatesfin.andup 9 0 0 _ 
Sections “mi: aa? _ 
SteelSheetsy,in.tojin. 10 5 0 — 
Sheets(Gal.Cor.24B.G.) — 17 12 6 


(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. 
(8) Except where otherwise indicated coals are per ton at pit for inland and f.o.b. for export and coke is per ton on rail at ovens and f.o.b. for export. 


(2) Net Makers’ works, 








Current Prices for Metals and Fuels. 


STEEL (continued) FUELS. 
N.E. Coast— Home. Export. SCOTLAND. 
€a da. €2€s. dz 8 d LANARKSHIRE— 
Ship Plates 9 0 0t.910 0 (f.o.b, Glasgow)—Steam 
Angles $15 0t900 — Mt Ell 
Boiler Plates 1210 0 - a * Splint 
900 me - Trebles 
Heavy Rails .. 910 0 a as Doubles 
Fish-plates 1410 0 : 5 Singles 
Channels ri 1310 0 AYRSHIRE— 
Hard Billets . 8 5 0 (f.0.b. Ports)—Steam 
Soft Billets 710 0 sin = Splint 
N.W. Coast— 0 «  Teetle 
Saeeen- FIFESHIRE— ; 
(f.0.b. Methil or Burnt- 
Heavy Rails 910 0. - — island)—Steam ... 
Light _,, ll 0 Oto 13 0 0 Screened Navigation 
Billets 95 0 — Trebles 
MANCHESTER— Doubles 
Bars (Round) 9 0 Oto 910 0 Singles 
»» (others) 910 0to10 0 0 LOTHIANS— ; 
Hoops (Best)... ... 15 5 0 1b 0 0 (fob, Latth)—Best Steam 
1» (Soft Steel) 250... .. 1200 Secondary Steam 
Plates... 2. .. «. 9 0 Ot010 0 Trebles 
» (Lanes, Boiler)... 1310 0 _ Boviites 
Singles 
SHEFFIELD— 
Siemens Acid Billets 10 0 0 ENGLAND. 
Bessemer Billets ... 1210 0 (8) N.W. Coast— 
Hard Basic 815 0 Steams 
Soft ” 7 5 0 Household 
Hoops... 12 5 0 Coke ... 
Soft Wire Rods 10 0 0 NORTHUMBERLAND— 
Best Steams 
MIDLANDe— Second Steams 
Small Rolled Bars... ... 9 0 Oto 910 0 Sines Gee 
Billets and Sheet-bars... 70 Oto 7 2 6 Casein’ 
Sheets (20 W.G.)... ... 1110 Oto12 0 0 "SETI 
Galv.Sheeta(f.o.b.L’pool) 16 7 6 to 1612 6 Best Gas 
Angles 815 0to 9 0 0 Second 
Joists 9 0 Oto 910 0 Household 
Oe of eee = Foundry Coke . 
Bridge and Tank Plates 9 0 Oto 910 0 SHEFFIELD— INLAND. 
S. Yorks. Best Steam Hards 21/- to 22/- 
Derbyshire Hards ... ... 19/- to 20/- 
Seconds ; . 18/- to 20/- 
NON-FERROUS METALS. Cobbles .. 17;- to 19/- 
Swansza— i * . 15/- to 16/- 
Block Tin (cash) - 161 5 0 ba Hard Slacks 12/- to 13/- 
a (three months) 162 10 0 Seconds a 9/- to 10,6 
Copper (cash)... ...  ... 63 2 6 Soft Nutty ,, 7/6 to 8/6 
» (three months)... 63 15 0 Pea a 7/-to 8/- 
Spanish Lead (cash) 23 18 9 Small ¥ .. 2/-to 4/6 
” (three menthe) 2311 3 House, Branch .. j 30/- to 33/- 
Spelter (cash)... ... 32 2 6 » Best Silkstone 07 /6 to 29/- 
» (three months)... 115 0 Blast Furnace Coke (Inland onli Export)... 
MANCHESTER— 
Copper, Best Selected Ingots 6710 0 | Carpirr— (9) SOUTH WALES. 
» Electrolytic 71 00 Steam Coals : 
» Strong Sheets... 400 Best Smokeless Large 
” Loco Tubes 01 ls Second ” ” 
Brass Loco Tubes ... 0 011% Best Dry Large... 
», Condenser > 2. Ordinary Dry Large 
Lead , English 23 5 0 Best Black Vein Large ... 
» Foreign 2 2 6 Western Valley ,,_ ... 
Best Eastern Valley Large .. 
Ordinary ” ” . 
Best Steam Smalls ... 
FERRO ALLOYS. ay 
ee ae inal, Washed Nuts ... — 
(apes teem ) No. 3 Rhondda Large ... 
Tungsten Metal Powder 1/9} per Ib. m . Smalls ... 
Ferro Tungsten 1/6 per lb. No. 2 os Large ... 
Per Ton. Per Unit Through 
Ferro Chrome, 4 p.c. to6p.c. carbon... £24 10/- ” ~ Smalls 
i 6 p.c. to8p.c. ,, £23 10 0 9/- oe 
- Spc.tol0p.c. ,, £23 10 0 8/- Coke (export) .. 
- Specially Refined ~ama48 . 
Max. 2 p.c. carbon --. £60 26/- s Ptweed (ex ship) 
Sw — 
eo AD on -~-e70 30/- Anthracite Coals: 
» 0-75 p.c. carbon -- £75 37 - Best Big Vein Large 
»» carbon free ...1/7 per Ib. Seconds } 
Metallic Chromium . ...5/- per Ib, Red Vein... .. r 
Ferro Manganese ... (per ton) £15 for home. Machine- ante Co obbles. el 
» Silicon, 45 p.c. to 50 p.c.... ...£1210 0 scale 5/- per Nuts 
75 - 0 scale 6 — 
. .C. . scale 6/- 
ad . P unit + per PeOGaai ews ac 
» Vanadium ...18/- per Ib. Becaker Duff 
Molybdenum... ... ...6/- per Ib, Rubbly Culm ... 
” y pe . 
» Titenium (carbon free) ...1/2 per Ib. Se , 
Nickel (per ton) £160 aeatite 
Cobalt wah ee ..-11/- per Ib. Smalls 
r ton wd te £100 " 
Aluminium (pe ) £82 to £ (British Official.) Cargo Through 





(3) At furnaces, 


’ (4) Delivered Sheffield. 
Boiler Plates 10/- extra delivered England 





(7) Export Prices™F.0.B, Glasgow. 





(9) Per ton f.o,b, 






Export. 


21;- 
21/6 
to 24/-. 
23/- 
20/- 


21/- 
21/6 
23/- 


20/6 to 23/- 
28 /- 
23/6 
22/6 
20/6 


22/- 
21/6 
23/- 
22/6 
20/9 


29,6 
46/8 to 57/6 
34/- 


24/- to 25/- 
23/- to 23/6 
15/- to 16/6 
20/6 
25/- to 28/- 
24/- te 24/6 
21/- to 22/- 
25/- to 28/- 
37/- to 40/- 


26/- to 27/- 
25/3 to 25/9 
28/- to 28/6 
27 /6 to 28/- 
25/- to 25/6 
25/- to 25/6 
24/- to 25/- 
22/6 to 24/- 
16/- to 16/6 
14/- to 16/- 
25/- to 30/- 
28/- to 29/- 
18/- to 19/ 
21/6 to 22/6 
18/6 to 19/6 
13/- to.14/- 
35/- to 40/- 
26/6 to 29/- 
27/- to 28/- 


55/- to 57/6 
47/6 to 50/- 
45/- to 47/6 
67/6 to 73/- 
70/- to 72/6 
45/- to 50/- 
24/- to 25/- 
8/6 to 9/- 
14/- to 14/6 
25/- to 27/6 
24/- to 25/- 
14/6 to 16/- 
19/6 to 22/6 





(5) Glasgow, Lanarkshire and Ayrshire, 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Trade with Germany. 

Tue idea of arranging with German manufac- 
turers to supply what is necessary for reconstruction is 
now so generally accepted that further contracts have been 
entered into between French and German groups for pro- 
viding material of which the total must amount to a very 
considerable figure. As the German firms are paid by their 
Government on account of reparations, they are entering 
into the combination with enthusiasm, and new groups 
are continually being formed for the supply of material 
tothiscountry. It is now reported that the French Govern- 
ment has consented to Germany providing 50 per cent. 
of the labour required for reconstruction work, which means 
that about 40,000 German workmen will be drafted into 
the devastated areas. Although the cost falls upon Ger- 
many, there can be no question of slackness or want of 
employment in that country. The effect must be to give 
a big impetus to German industrial development. At the 
same time it is believed here that as building activity is 
always a basis of trade prosperity, the vigorous carrying 
out of reconstruction work will have a salutary effect upon 


business generally 


A Trans-African Railway. 

The proposed railway across the Sahara Desert 
to put Algeria into communication with French West 
Africa is now finding a competitor in the project to con- 
struct a line through the territory known as Mauretania, 
to the north of Senegal. The Trans-Saharian Railway 
has for many years been regarded as necessary to the 
development of the West African Colonies, but the scheme 
has so far made no headway, on account mainly of the 
apparent difficulties in the way of carrying it out, the 
first requirement being to find a route where the line would 
have a sufficiently stable foundation and where it would 
not be liable to disappear under the sand storms that are 
so frequent in some parts of the desert. The question of 
water supply was also one that had to be investigated. 
The promoters of the scheme declare that the difficulties 
have been largely overcome, but even though the Trans 
Saharian Railway should be regarded as feasible, the esti 
mated cost of 1600 million francs would alone delay its 
construction for a considerable time. It is now proposed 
to build a line from Mogador through Mauretania to Dakar, 
where it would connect up with the system of railways to 
the Niger and throughout West Africa, while from Mogador 
the existing connection with Casablanca would be con- 
tinued north to Tangier and Algeria. It is estimated that 





the line could be completed in ten years at a cost of 500) 


million francs. The only advantage of the Trans 
Saharian Railway lies in providing a direct route between 
the Niger Valley and North Africa, but it would pass 
through an utterly unproductive country. The proposed 
new railway would take a roundabout route, but it would 
develop traffic in fertile territories that would be diverted 
to Dakar or Casablanca. 


The Port of Tangier. 

The trouble that has arisen over the granting of 
a contract to a French company for the construction of the 
port at Tangier is far from being settled. The fact of 
British and other firms being deprived of any chance of 
competing for what was regarded as a purely international 
work is of itself sufficiently regrettable, but the political 
complications appear likely to be much more serious, 
especially in view of the fears of Spain that the control of 
the port by France will mean that Tangier will come under 
French domination. According to the Spanish journals, 
the Governments of Great Britain, France, Spain and 
Germany decided in 1914 to construct a port which was 
absolutely necessary for the prosperity of the country, and 
in May of the same year a technical commission, appointed 
to examine the plans submitted, approved of one presented 
by the Société Internationale pour le Développement de 
Tanger. The initial capital of the company was two 
million francs, and within a period of five years the board 
of directors was empowered to increase the capital, which 
was to be subscribed for in the proportion of 30 per cent. 
for France and 20 per cent. for each of the three other 
countries, while the remaining 10 per cent. would be con- 
tributed by smaller States. Towards the end of 1920 the 
French representative in Tangier negotiated secretly with 
the Maghzen, who was by then the vassal of France, and 
published a decree granting to the Société International 
a concession for the construction and exploitation of the 
port for a period of seventy years. At the same time 
the capital was increased, although not in the proportion 
originally fixed upon, and as France 
possessed more than one-half of the stock the Sociéte 
Internationale became practically a French 
The British and other Governments have been protesting 
in vain, the French declaring that the Sultan can do what 
he likes in his own country, and thereby wholly ignoring 
the international character of the Tangier’s jurisdiction 
It is evident that now the French have got the contract 


concern. 


for the construction of the port they will keep it, and it is | 


equally evident that the manceuvre aims at putting an 
end to the international control of Tangier by bringing 
the town under the government of the Sultan. 


Seamen's Strike. 

Following upon the decree suppressing the eight 
hours’ day in the merchant marine and requiring the men 
to be on duty twelve hours, the Seamen’s Union decided 
that it was not desirable to show their disapproval by 
means of a general strike. The men have taken the matter 
in their own hands and have refused to embark upon ships 
where the new order of things is enforced. During the 
past week very few vessels have left the ports. In the 
meantime the Union suggests a way out of the difficulty 
by offering to accept the twelve hours on conditions of 
the men being paid at the same rate as the British seamen, 
that is to say, £10 a month; but as that would mean a 
relatively higl er value in currency in this country, and 
consequently a much higher wage than the British, ship- 
owners are rejecting the compromise. Meanwhile the law 
prohibiting foreign vessels from carrying freights between 
French ports and Corsica and Algeria has been suspended. 


and the Maghzen | 








British Patent Specifications. 


4, 


When an ¢ ts ted from abroad the name and 
address of the communicator are printed tn italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the CoM 
Sale Branch, 25, Southampton-buildings, Ch ce 
; the second date, 
acceptance of the 





Patent 
7 lane, 
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TURBINE MACHINERY. 


184,712. September 13th, 1921.—ImMPRovVEMENTs tN WaTER 
TuRBINES, Jens Orten Boving, of 46, Kingsway, London, 
W.C, 2. 

Tue runner A is of the radial outward flow type, and the 
passages between the vanes B and the passages betwéen the 
blades C of the guide apparatus in the inlet D are designed for a 
high specific speed of revolution. The runner A delivers the 
water into @ surrounding volute or spiral chamber E of gradually 
increasing capacity, with a tangential downwardly directed 
outlet F, designed to preserve an unbroken body of water therein 
and exert a suction on the runner A. The tangential outlet F 
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is extended to beneath the level of the water in a tail-race by 
means of a downwardly enlarging draught or suction tube G, 
designed to convey the water in an unbroken column, The 
volute chamber E reconverts into pressure head the high velocity 
of the water discharged from the runner A and causes the water 
to exercise @ suction on the runner. This suction head is pre- 
served and supplemented by the action of the suction tube G.— 
August 24th, 1922. 


SWITCHGEAR. 


184,595. May 23rd, 1921.—IMPROVEMENTS IN AND RELATING 
TO CENTRIFUGALLY OPERATED Switcues, The British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E.C., and Arthur Primrose Young, of 
Dovedale, Kenilworth, Coventry. 

This specification describes a centrifugally operated switch, 
suitable for connecting up a lighting, charging or other circuit 
when the speed of the machine reaches a predetermined limit, 
and for opening the circuit when the speed falls below the limit. 
Two weighted levers A are carried by a rotating member B 
driven by a shaft C, which may be the machine shaft, these 
levers being pivoted and adapted to turn about their pivots 
when the centrifugal force causes the weighted ends to move 
outwards against the action of a restraining spring The ends 
of the levers on the opposite sides of the pivots from the weights 
are provided with a flattened portion D, which engages with a 
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pair of pins or a groove E secured to or formed on asleeve F 
adapted to slide longitudinally on the shaft carrying the rotating 
member. The flattened portion of the levers is shaped somewhat 
like a portion of a screw thread—that is, it is sector-shaped— 
but instead of its periphery lying in a plane at right angles to 
the axis of the shaft, it lies in a plane at an angle to that axis, 
so that the portion which engages with the pins on the sliding 
sleeve causes this sleeve to assume a different longitudina 
position for each position of the weighted end of the lever. 
As the speed of the shaft increases therefore, the weighted ends 
of the levers will move outwards and cause the flattened ends 
to move the sleeve along the shaft. The sleeve F may be com- 
posed of insulating material, and carry an insulated conducting 
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ring adapted to be engaged by brushes connected to the circuit, 
when the sleeve has been moved along the shaft.—August 23rd 
1922 


AERONAUTICS. 


16,948.—April 2ist, 1920.—ImPRovEMENTs IN AEROPLANES, 
Zeppelinwerk Lindau Gesellschaft mit beschrinkter 
Haftung and Claudius Dornier, both of Lindau-Reutin, 
Germany. 

The aeroplane described in this specification is designed so 
that it can “take off’ and land in a smal! space. he axis 
of the machine forms an angle a of substantially 45 deg. with 
the horizontal. The axis C of the propeller forms the angle 8 
with the axis A. It has an even greater inclination with regard 
to the horizontal than the axis of the monoplane. The tail has 
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the usual runner D and, further, a hook shaped braking spur 
E, by means of which the tail end of the machine can be retained 
on the ground at the start or at the landing. The braking spur 
is adapted to be pulled in from the pilot’s seat by means of a 
pull rope, which is not illustrated. The invention can be applied 
to any type of aeroplane, but it is preferably designed to be used 
with monoplanes, as it presents the greatest advantages for 
machines of that type.—August 8th, 1922. 


TELEGRAPHS AND TELEPHONES. 


184,588. May 19th, 1921.—ImPRoveMENTs IN TELEPHON? 
TRANSMITTER MouTurieces, The Western Electric Com 
pany, Limited, Norfolk House, Victoria Embankment, 
and Léon van Rutten, of 11, Rue Tourment, Antwerp, 
Belgium. . 

A is a dome or inverted cup-shaped member, which con 
stitutes the mouthpiece. The preferred method for constructing 
this mouthpiece is to form the dome of brass and then give it 
# coating of hard rubber or other similar material, as this tend 
to reduce condensation effects. In the top of the dome narrow 
slots B are provided, which are for the purpose of permitting 
the sound waves toreach t hetransmitter diaphragm. A threaded 
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portion C, at the bottom of the member A, is adapted to be 
screwed into the transmitter face plate. The mouthpiece is 
therefore constructed so as to present a smooth outer surface 
which does not collect dust and dirt, but which can be easily 
cleaned when desired. A special advantage is that there is a 
tendency on the part of the speaker, when using this mouthpiece, 
to bring his lips closer than when using the ordinary type of 
mouthpiece, due to its appearance of cleanliness. This results 
in an increase of transmission efficiency which amounts to a 
gain of about 1} miles of standard cable.— August 21st, 1922. 


184,560. May llth, 1921.—IMPROVEMENTS IN AND RELATING 
To Exrectron Discuarce Devices, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, B.C. 4. 

The object aimed at by the inventors is to provide a simple 
and efficient apparatus for amplification purposes. An electron 
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discharge device A of the dynatron type is provided with the 
usual electron emitting cathode B, anode C and third electrode D. 
The battery E furnishes the potential necessary for maintaining 
the anode C at a desired positive potential necessary for main- 
taining the anode at a desired positive potential with respect 
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tothe cathode. The battery F furnishes the potential necessary 
for adjusting the potential of the third electrode at such a value 
that the circuit between the cathode and third electrode will 
have a negative resistance characteristic. The circuit between 
the cathode and third electrode also includes a positive resist - 
ance G, which is preferably of substantially the same value as 
the megative resistance of the device A. The electrical variations 
to be amplified are supplied by means of a transformer H, the 
secondary of which is connected to the terminals of the resistance 
G. When a variable current or potential is set up in the 
secondary of the transformer H, corresponding amplified 
current variations will be produced in the circuit to which the 
transformer is connected. Complementary current variations 
of equal value will also be provided in the anode circuit, and 
these current variations may be supplied by a transformer K 
to a telephone receiver to give an audible indication of the 
amplified current variations in case the system is used for amplify- 
ing audio frequency currents.—August 11th, 1922. 


LIGHTING AND HEATING. 
184,508, February 15th, 1921. 


Elsinore-road, Old Trafford, Manchester. 


The example of the device shown comprises two oppositely 


arranged sets of radial corrugated arms connected at their 
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outer ends by clinching the tips of one set over the tips of the 
other. The central parts of the two sets of arms are attached 
to the support A and the lamp holder B.— August 15th, 1922. 


LOCOMOTIVES. 


171,698. November 17th, 1921.—IMPROVEMENTs IN TURBINE- 
DRIVEN Locomotives, Aktiebolaget Ljungstréms Angturbin, 
of Arsenglsgatan 2, Stockholm, Sweden. 

The locomotive consists of a boiler vehicle and a condenser 
vehicle, and the object of the invention is to place the turbine 
system and the corresponding driving devices in such a manner 
that considerably greater efficiency can be obtained than has 

been secured in the past. The boiler vehicle is indicated at A, 

and the condenser vehicle at B. A toothed gear system with 

a turbine is mounted on each vehicle, the whole high-pressure 

system being located at a part in the boiler vehicle and the whole 


N?171,698 
































low-pressure system at a place in the condenser vehicle. The 
high-pressure turbine system is indicated at C, and the low- 
pressure turbine system at D. The exhaust steam from the 
turbine system C is conducted to the turbine system D, and in 
the steam conduit between the systems a joint or flexible con- 
nection E is provided. The exhaust steam from the turbine 
system D is conducted directly to the condenser, which consists 
of an air-cooled part F and a water tank G connected thereto. 
Each turbine is connected with a toothed gear transmitting 
power to the driving wheels by means of the crank H and coup- 
ling rod J. An alternative arrangement is also described.— 
August 24th, 1922. 


MACHINE TOOLS AND SHOP APPLIANCES. 


184,661. July 12th, 1921—An Improvep CARRIER AND 
TEEMER FOR CRUCIBLES AND OTHER CONTAINERS OF 
MOLTEN MeTAL, Benjamin Wallis, of 13, Ledgate, Kirkin- 
tilloch, Scotland. 

The extreme right ends of therods A form a pair of tongs, in 











IMPROVEMENTS IN OR RELATING 
TO ANTI-VIBRATORY Devices FOR THE SUSPENSION OR 
Surrort or Exvecrric Lamps, The Wardle Engineering 
Company, Limited, and Edward Ernest Hopwood, both of 


moulds and the draw pin withdrawn. The tongs are then levered 


August 24th, 1922. 
184,570. May 17th, 1921.—Imrrovements IN ELEorRic 
Rivet Heaters, Edmund Schréder, of Maybach-ufer 
48/51, Berlin, 8.0, 36, Germany. 

The object of this invention is to-eool the electrodes of electric 
rivet heaters in an improved and simplified manner. Each 
electrode is made hollow, or in the form of a container, to receive 
the cooling liquid. In the example shown, the lower electrode 
B is fitted with an internal division or bridge D, which has an 
extended head F at the top, and in order to increase the cooling 
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effect, both electrodes have cooling ribs or fins G. The cooling 
liquid is filled into the hollow electrodes or containers A B, and 
all the attention that is then required is to renew the liquid 
from time to time in proportion to the evaporation or vaporisa- 
tion. If desired, one of the hollow electrodes or containers, 
preferably the lower one, may be made to serve for cooling the 
transformer. It might, for example, be made sufficiently large 
to surround the oil box of an oil transformer.— August 17th, 1921. 


TRAMWAYS AND RAILWAYS. 


184,629. June 9th, 1921.—Awn Improvep SusPeNnsion Device 
FOR OVERHEAD CONDUCTOR WIRES FoR ELECTRIC RAILways 
AND THE LIKE, Sir Philip Dawson, of St. Stephen's House, 
Victoria Embankment, 8.W. 1, and Frederick William 
Fawdry, of 36, Emperor’s Gate, South Kensington. 

The object of this invention is to provide an improved clip 

adopted to attach pull-off wires to conductor wires, and capable 

of adjustment to suit all conditions of a conductor wire relative 
to the messenger or catenary wire. A and B are two cheeks or 
plates, having inwardly directed bevelled lower edges adapted 
to form a clip to engage a conductor wire C. Between the plates 
A and B a spacing member D is disposed, a bolt and nut E 
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serving to retain the plates A and B in close relationship to 
maintain their hold on the conductor. A lug F projecting up- 
wardly from the member D is provided with a slot G, through 
which a bolt H is passed. To the lug F an arm K is adapted to 
be secured in various positions relative to the axial line X—Y in 
accordance with the direction of pull necessary to maintain the 
conductor in the desired position relative to the natural position 
of suspension. The arm K is provided with two studs J adapted 
to engage within the slot G upon tightening a nut L on the bolt. 
With this construction of the arm K two positions of the latter 
can be obtained on each side of the lug F, thus giving four 
positions, as shown in the lower drawing.—August 24th, 1922. 


MISCELLANEOUS. 


184,653. July 2nd, 1921.—IMPROVEMENTS RELATING TO WATER 
Coouinc Towers, Cyril Mancha Bennett, of 21, Fitz James- 
avenue, West Kensington, and Film Cooling Towers, 
Limited, of 124, Chancery-lane, W.C. 2. 

According to this invention the difficulties in the delivery of 
water or other liquid from the troughs of cooling towers are 
overcome by employing troughs provided with a plurality of 
discharge pipes or tubes constructed in such manner as to act 
by siphonage. Instead of the usual straight discharge tubes 
passing through apertures in the base of the trough, the long 
narrow trough A, to which water or other liquid is admitted at 





which the crucible B is carried, and a draw pin is provided at C. 
The carrier with a crucible is propelled from the furnaces to the 





one of its ends B, is provided with discharge tubes C, the upper 


circular shape, thus forming siphoning tubes which act auto. 


to any position required and the metal is poured out or cast, the | matically directly the water rises to a sufficient level in the 
pin being replaced when returning for a further crucible.— | trough. The tubes B, which are made of earthenware or other 
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suitable material, are formed with a shoulder E, which serves 
to retain them in the desired position in the apertures formed 
in the bottom of the trough.—August 24th, 1922. 



































Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


FRIDAY, SEPTEMBER 29ra. 
INSTITUTION OF MuNicIPAL AND County ENGINEERs.— 
Metropolitan District meeting at Poplar and Port of London 
Authority’s Docks. 11 a.m. 


SATURDAY, SEPTEMBER 30ru. 
Tue Institution or British FounpRYMEN: LANCASHIRE 
Brancu.—Visit to the works of the National Gas Engine Com- 
pany, Limited, Ashton-under Lyne. Members will assemble at 
the company’s main offices, Wellington-road, Ashton-under 
Lyne. 3 p.m. 


MONDAY, OCTOBER 2yp. 


Braprorp ENGINEERING Socrety.— 
Bradford. 
Electricity Supply,”’ by Mr. C. 


The Technical College, 
Presidential address, “‘ The Development of Public 
E. Allsopp. 7.30 p.m. 





WEDNESDAY, OCTOBER 4rua. 
Tue InstituTION oF SANITARY ENGINEERS. 
Caxton-street, Westminster, 8.W. 1. 
open to friends of members, ladies included. 


Caxton Hall, 
Opening sessional meeting, 
7.30 p.m. 


INSTITUTION OF RAILWAY SIGNAL ENGINEERS (INCORPORATED). 
The Institution of Electrical Engineers, Savoy-place, Victoria 
Embankment, W.C. 2. “‘ Weissenbruch’s Signal System on the 
Belgian State Railways,” by Mr. T. 8S. Lascelles. 3 p.m. 


FRIDAY, OCTOBER 6ra. 


INsTITUTE oF Cost anp Works AccountTANtTs.—Connaught 
Hall, Newcastle. For the purpose of inaugurating a branch in 
the Newcastle district. Paper, ‘The Necessity for Scientific 
Costing,” by Mr. 8S. Hunter. Tickets may be obtained from the 
secretary at 38, Grosvenor-gardens, 5 W. 1. 7.30 p.m. 

Tue Junior Institution or ENoINgEERS.—39, Victoria- 
street, S.W. 1. First meeting of winter session. Paper, “ Engi- 
neering in Bacon Factories,” by Mr. W. A. Tookey, M.I. Mech. E. 
7.30 p.m. 


SATURDAY, OCTOBER 7rua. 
INSTITUTION OF MUNICIPAL AND County ENoInegers.—The 
Guildhall, Grantham. East Midland District meeting. 10 a.m. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS.—Don- 
caster. North-Eastern District quarterly meeting. 2 p.m. 


TUESDAY, OCTOBER 10ra. 


INsTITUTE OF MaRINE ENotneERs.—85/88, The Minories, 
Tower Hill, E. 1. ‘“ Conditions to Get High Economy from Oil 
Fuel,” by Mr. A. Keenes. 6.30 p.m. 


WEDNESDAY, OCTOBER lItka. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—The Royal Auto- 
mobile Club, Pall Mall, 8.W. 1. Presidential address, entitled 
“The Need for a Wider Outlook in Automobile Engineering,’ 
by Lieut.-Colonel D. J. Smith. 8 p.m. 


THURSDAY, OCTOBER 19ra. 


Tue INsTITUTION OF MINING AND METALLURGY.—Cleveland 
House, 225, City-road, E.C. 1. General meeting. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


IRWIN AND Jones, Limited, inform us that they have changed 
their address to 4, Westmoreland-buildings, Aldersgate-street , 
E.C, 1. 

Mr. J. CauTHEery informs us that he has resigned from the 
»osition of chief engineer to the Spearing Boiler Company, 
Limited. 


AUTOMATIC AND E.Lectric Furnaces, Limited, inform us that, 
owing to the increasing demand for Wild-Barfield automatic 
electric hardening furnaces, larger works and offices have had 
to be found. The firm’s new address on and after September 
29th will be 173-175, Farringdon-road, London, E.C. 1. 





A Pywevumatic Srape.—The pneumatic spade is a tool which, 
we believe, is quite new in this country, although it has been 
used to a considerable extent in America, and in view of the 
popularity which it has attained in that country, it appears that 
it might have some vogue on this side of the Atlantic. It is 
really nothing more than a long-stroke pneumatic hammer 
equipped with a small, but substantial spade blade, and has been 
used in a number of jobs, such as tunnelling in blue glacial clay 
and other materials which are too hard for a man to penetrate 
with an ordinary spade. It is not, of course, intended that the 
pneumatic spade should be used for shovelling up the spoil, as 
the blade is only 6in. wide in the largest size, but rather for break- 
ing up the ground, after which the spoil must be cleared away 
by he means. The tool weighs only 16 |b. and is 17in. long. 
The spade is made of a nickel alloy steel, and is held in place on 
the body by a special grip, in which is incorporated a rubber 
buffer. The makers, the Sullivan Machinery Company, Limited, 
Salisbury House, Lontion, E.C., say that a navvy using one of 
these tools can do about three times the amount of work possible 





ends D of which are bent over to an approximately semi- 





with an ordinary spade. 
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